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MOMPABKA 


B crarpee E. WH. Parnepa u WU. H. Mob6poxorosok «K mosHanmio MpHpodbr | 
BIMAHUA BUTAMHHOB Ha CHHTeTHYeCKY!IO AKTHBHOCTh KOpHeH Mp yCBOeCHHH pacTeHHeM MHHe- 
pambHoro a30Ta», MomemjeHHo B JIAH, tT. 122, Ne 5, 4958 r.,. B wHppax Ta61. 14 2 BKpa- jf 
wMcb owHO6KH. Hue 9TH Ta6MILbI MevaTaIoTCA B HCIpaBJeHHOM BAe. 


Ta6buuna ff 


Vismenenua B CojepxKaHHH BHTaMHHOB rpynnbl BM Obmlero a30Ta B pa3vIMUHbIX 
OpraHax ropoxa MO BAMAHHeM MHOKYJAWMM CeMAH KiyOeHbKOBLIMM OakTepHAMH 


ButTaMuHbl B Y Ha 1 Fr cyxoro BellecTBa 


O6uHu a30T 
laHTOTeHOBaAd aps Tas 
Cocroasuue pactreHnult tip sieiceae ages KUCJI. ae 
H aHaJIHSHpyeMble OpraHbl ~ - - - 
ne MHOKYJup. oe HHOKYJIMp. Bg HHOKYJUP. eB HHOKYJIMp. 
8 S pact. 8 Ss pact. os pact. 8 g pact. 
Beretupyroune pacreHua 
Jluctba 5,8 16,6 (114)*| 6,2] 6,2 (100) | 6,7| 6,7 (400)| 1,64 [3,96 (246) 
Cre61u 5,4| 4,1 (78) |5,0|2,2 (44) |3,7| 3,6 (97) | 0,96 [41,47 (153) 
KopHu 8,2 |25,0 (305)| 0,8] 4,0 (500) 15,0} 7,5 (150)| 2,00 [2,87 (143) 
Ilpetymive pacTeHua f 
Jiucthsx 5,0} 5,8 (116)| 8,41 8,4 (100) | 5,0) 6,7 (134)| 1,75 |2,84 (164) 
Cre61u 2,9| 4,1 (141)} 3,0] 1,8 (60) | 5,2 |10,0 (192)| 0,94 [1,17 (129) 
Kopuu 6,9 (33,7 (488)| 1,0.) 2,.6 (260),| 5,2 25,0 (481)| 2,42 (2,94 (120) 
* B ckoOKax Bese MpOWeHT K KOHTpOWIIO. 
TadOauna 2 
Bamaune BHTaMHHOB rpynnbt B Ha nepepa6orKy KOPHAMM KyKypy3bl HMTpaTHOrO 


HW AMMOHMUHOFO a3z0Ta 


Coyep2kaHue pasHbix @opM asoTa B mr Ha #0 Ma 


2 MacoKyH 
5 BapuanT onmbita AMHHHOrO 
5 HUT- | ammonnit- | @MHHHOrO » | aMuqHo- 
5 paTHo- HOTO BM RHO 5 cya TO B % OT 
ba ro ro CYMMBI 
1 | AMMOHHHHEIM a30T B paBHBIX KOHUeCT- 
BaX C HATpaTHbIM 
Koutpoub (6e3 MO,KOpMKu) 0 0 0,060 0,060 aa 
I]oqkopMkKa HUTpaTHBIM a30TOM 0,920); 0,170 0,584 1,674 34,0 
To »Ke + BHTaMHHBI OMOai naan 1,170 4,695 69,2 
TJoqKopMKa aMMOHHMHBIM a30TOM 0 Pac WP 3,124 Syst OE 60,4 
To 2e + BUTaMHHBI 0 4h dM DMP 3,473 67,4 
2 | AMMouviiHEI a30T JaBasica B Jose 1/, 
OT HHTpaTHoro 
KoxutTpomb (6e3 MOAKOpMKh) 0 0 0,154 Ordo ~- 
I]oqKopMKa HHTpaTHbIM a30TOM 0,566} 0,108 0,784 1,458 53,8 
To xe -+ BUTaMHHBI 0,371} 0,220 dea ys 2d slain} 2 ie 
IloqkopMKa aMMOHHHHbIM a30TOM 0 0,843 3,126, 3,969 78,8 
To xe ++ BUTaMHHEI 0) 0,854 2,343 3,194 13,4 
3 | Ammouulinpt a30rT faBasica B mo3e 1/3 
OT HUTpaTHorO 
Koutpoab (6e3 nogqKOpMKH) 0 0,022 0,084 0,103 — 
IJonkopMka HHTpaTHbIM a30TOM 1,304] 0,152 0,793 2,244 35,o 
To xe + BuTaMHHBI fe OOd er Ome 15S 3,382 46,4 
TloqKOpMKka aMMOHHHHBIM as0TOM 0 0,414 A becBs(ic. 4,984 19,3 
To »*e + BUTaMHHBI 0 0,324 | 0,104 A) 5423 78 6 


* HutputHoro asoTa B macoKe He O6HapyxKeHo. 
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MATEMATHKA 


C. A. AJIbBMEP 


OB c-JHTPONHMH HEKOTOPbIX KJIACCOB ®YHKIMH 
(IT pedcmaenéno axademuxom A. H. Koamozoposeim 26 II 1960) 


Ilyctb T — komnmakTHOe MHOXKECTBO B MeTpHyeCKOM mpocrpaHcTBe X u 
_ H,(T)—e-24HTponua mMHoxectBa T,H,.(T)=IgN.(T), roe N-(T) —xan- 
| MeHDIIIle€ YHCJIO 9JIeEMeHTOB H3 X, OOpa3syiOWlHx e-ceTb AIA T, HM Jorapudm 
Gepetca No OcHoBaHHIO 2. Mb OyeM MOMb30BaTbCA 3HaKAMH W u~ Aa 
caO0H MW CHJIbHOH SKBHMBaJICHTHOCTH, a TakKKe 3HAaKaMH X MH DS, MpPHHATSIMA 
B pa6ote (?). 

Ilycrs G— KonewHad OfHOCBA3HaA OONACTb MJIOCKOCTH Z CO CHpsAMJIsAe- 
MoH rpaHuueH I, mapamerpwyeckoe ypaBHeHve KOTOpoH z= z(s) = x(s) + 
+ iy(s) O<s<L, rye s—fuHa nyru Ha I, orcunTpipaemMaa OT HeKOTO- 
poi touxu. IIpwuagnexuocth kpusol I xaaccy Cy’ o6osHauaet, To x (s) 
H y(S) HMeIOT TIpOH3BOZHbIe JO NopAyKa m BKIOUNTeIbHO AIA OWSKL 
HW NPOHSBOAZHbIe NopsyKa m ygZoBNeTBopsioT ycnoBuio JIunuimyua mo s Cc No- 
KaszaTesiem p, O<Mu<l. 

1°. Pacemorpum Bonpoc 06 €-SHTponMM Kacca (byHKuMa, anamMTMyecKHXx 
B oOacTH G HM HelpepbIBHBIX B 3aMKHYTOH oOsacTH G c o6aBOUHbIMH 
yCJIOBHAMH O XapakTepe HeMpeppipHocTtu B G. Hopmy dyxHKunu f(z) onpe- 
qeiuM papexcrsom ||f || = max|f (z)|. 


ZEG 
Jlemma 1. Ecau epanuya o62acmu G—cnpamasemaa Kpuean /Kopdaxa 
u Tg—Kaacc dynkyul, ananumuueckux @ oOnacmu G, Henpepblenblx CO ceoumu 


npouszeodnbimu Oo nopsOKa p eKatouumenobHO 6 G U yYOObAeMBOpAIOWUX YCAO- 
6uAM 
[FP @|<Ce (= 0,1,2,...,p), 266; (1) 


F=f? ENR ClzH 2, 0<e<1, (2) 


OANA ntwOblx moueK Zz, U 2 ET, Cy u C—s3adannele Koncmanmol > 0, mo 


H.(T)<(4)", g=p+a. (3) 


Iloacuaa xo oKasaTebcrpa, onpeyenumM uncsio A = (e/ 9GWNs M pac- 
CMOTpHM 3HaueHHA Ayru s,=O0, s-=s,+rA. r=0,1,2,...,m, rae m 
TAaKOBO, YTO Sm <L, Sm41 > L; cooTBeTCTBy!OWWe TOUKH Ha Tr OyAyT jer 
= 2(s,). TlonoxuM 


(k) FG). 
Br’ (f) = SIME iN el AO pa Raped Casto orem od Uy | oh Poy ward fal 
ep : 


THe &, = ern [a + bi] = [a] + [6]i, u mocTaBuM B COOTBeTCTBHe (yHKUMN 


f(2)€T, matpuuy 8 = ||/B ||. 
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Jlanpue ucnompsyetca MeTog, KoTopbiii mpumenna A. H. Kosmoropos 
B padote (1) (§ 5), HO OljeHKa ocTaTOYHOrO YeHa opMYVJIbI Taumopa mpons3- 
BONUTCH C MOMOL{bIO IpeycTaBeHua ero B BUYe HHTerpasa no KouTypy I’. 

Jlemma 2. Ecau epanuya TEC, O0<p<1 (Kpuean Jlanyxoea), mo 
umeem Meco OWeHKA CHUSY 

4 \1/9 
H.(T)=(+) , O<a<h (4) 

TloKka3aTebCTBO MOXKHO MOJYYHTb C MOMOLMIbIO Teopemb! | u3 padorTbl (?), 
UCIONb3yA TIpAMyO Teopemy O HaWJIlyulemM MpvOMM2xKeHHH B KOMIIVJICKCHOM 
o6sacTu (2) u oOpaTHyio Teopemy C. H. Meprensna (*) qua oOlacTH c rpaHH- 
weH paccMaTpHBaemoro THIa. 

Teopema 1..Ecau TECi, 0<a< 1, mo 


4 1/q 
H.(T2) X (=) , (5) 
B caywae « = 1 cnpaeedaueo coomnowenue 
4 
IgH.(T)~ 7 lg S (6) 


SamMeTuM, 4TO TeOpeMa CIIpaBeJIMBa pH HECKOJIbKO MeHee OFpaHHYHTeJIb- 
HOM Jia I’ ycnoBuu 
c 
j (A 
\ oP |Igh|dh < = 
0 
Tye j(2)—Moyyb HelpepbiBHocTH PyHKWHH 2’ (s). 
CnpaBeqIMBbl Take culeqyioulve ABa yTBep2xKJeHHA. 
Teopema 2. Ecau epaxuya o6sacmu G — npouséeoreHaan 2nadKan Kpusan 
c Henpepoleno epatyarowelica Kacamenonoli uO<a<1, mo 


al 4 
lgH.(T)~ 7 le -- 


Teopema 3. Ecau epanuya VY o6sacmu G —npouseoroHaa cnpamaneman 
«xpuean /Kopdana u 0O<a<1, mo* 


4 
eco ie a. 


2°. PaccMotpuM Bonpoc 06 &-3HTpONHM WIA Kuacca OOOOUeHHEIX aHasH- 
THYeCKHX (byHKuMH (°). Ilyctb qaHo ypaBHeHue 


= = A@)w+B@)w=0, (7) 
roe w(z)=u(%,y) + iv(x,y), z=x+iy u eee aes ve Takoe 


ypaBHeHve MpefcTaBAeT 3amvcb B KOMMIeKCHOH (bopMe a2MNTMUeCKOH 
CHCTeMbI ypaBHeHHii 


Te 5p = a + bv, ct Se =cut dy, (8) 
KOSPPHUHEHTEI KOTOpOH 3aBHCAT OT x uM y. ByfleM roBopHTb, yTo {pbyHkuHa 
® (z) Ci’ (G), ecm D(z) M Bce ee YaCTHEIe MpOHssoOqHDIe M0 x u y JO Mo- 
pA\Ka M BKJIOYHTeIbHO HempepbiBHb! B G HM BCe YaCTHbIe MpoOusBOAHBIe M0- 


paqKa m yJOBJIeETBOPAIOT B 3aMKHYTOH oOwacru G ycnosuio JlMnmMua OTHOCH- 
—_—__—_—— I 
* Ouenka cpepxy qua H,(T,) cnenyet u3 nemMbl 1; OUeHKyY CHH3Y MOXKHO MONYYHTS 
1 < 


4 \2P+2 
B Buze H, (T,) > A (=) 


€ 
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‘TeIbHO 2 C NoKasaTeiem p,0<u<1. Hopma dynkuun w(z) onpegzensetca 
PaBeHCTBOM |jw || = max|w (z) |. 


z6G fe 
Teopema 4. Ecau TE€C2Z,0<a<1, Au BECE(G), mo Onn Kaacca 
Wa pewenutt w(z) ypaeHexus (7), yOoenemeopsaiouux ycaoceusm 
R 
|w (2)|<Cy, eae S5Gy eal hk mk 0 ee 
z€G, u mpeboeanuw, umo Koncmanma eé ycaoeuu Jlunwuya c nokasamenem 


% ONA KaxcOol “acmHoli NpoussodHO p-20 nopxOKaA om Ww He npesocxodum 
C (Cy u C>0), cnpaeedaugo coomnowenue 


A 1/q 
WIS) 3 a=pte (9) 
Han w=1 umeem 


4 4 
lgH.(W.)~= le=- (10) 


SameTuM, 4To dbyHKuMN KMacca W, yqoBNeTBopsioT B OOMacTH G ypaBHe- 
‘HHIO (7) B KJlaCCH¥e€CKOM CMBICJIe. 

OueHKa cBepXy OCHOBaHa Ha IIPHHUMMe MaKCHMyMa MOLy.1A Daa o6oOuIeH- 
HbIX aHaJIMTHYeCKUX (PyYHKUHH: eM oma | 2)t z@G (nocrosanHaa M 


3aBMCHT TOJbKO OT PyHKunH A u B)—u Ha Hints A. H. Kosmoroposa (2% 
‘OlleHKa CHH3y OCHOBaHa Ha CYUIeCTBOBaHHH pelleHHaA KpaeBo 3amauy 
Rew (z) = _(z) Ana ypaBHenua (7) C Mpou3BOIbHOM ocTaTOuHO riayKou 
<pyHkKuveH (Zz) H Ha H3BeCTHbIX TeopeMax (°) 0 3aBHCHMOCTH Mey xXapak- 
‘TepOM ruiafKocTu ¥ (Zz) H peweHuaA w(z). 

3°. Paccmorpum ene Bompoc 06 ¢-9HTponuu Kacca Vy wWenbIxX aHamuTH- 
‘uecKHX (dbyHKuuH f(z), pocT KOTOpbIX yJOBJeTBOpAeT yCOBHIO 


lFZ@I<erw 


Ha OKpy2KHOCcTH {z| =r uA BCeX F >To, T) SABHCHT TOKO OT pp (r). Tpez- 
TlOIOKM, ¥TO u(r) T co HM ry’ (r) f co MpH rf f co HM BbINOMHeEHO ycJOBHe 
rp” (r) [pw (Nr? >d>—1 ana r>ry; nyctb ||f||= pes |f (z)|. O6o3sHaqHM 


‘yepe3 r=h(n) pellleHve ypaBHeHua zy’ (r) =n uM depes q(t) — pelleHHe 
ypaBHeHua nigh(n)=t. B o6oux cny4aax MocTaTOuHO HalTH aCHMMTOTH- 
‘yecKoe pellieHHe. 

Teopema 5. Cnpaeedaueo caedytowee coomHnowenue 


He Vs) ~ 4(Igz) 18S - (1d) 


Ecim mojiox%xKuM, B uYaCTHOCTH, w(r)=or°, TO MONYYHM pe3yAbTaT 
A. T[. Buryuixuua (*) 


ae 
pees " . 
igitg = 


Ecam nosoxKum p.(r) = e%*, To Oyqem HMeTb 


1\2 
(i =) 
H. (Vu) ~ aa «RR ae 
Igiglg : 
PoctoscKuii rocyapcTBeHHbI Tlocrynuso 
pee 25 II 1960 
IMTHPOBAHHAA JIATEPATYPA 
1 I ropos, B. M. Tuxomupos, YMH, 14, 285) e100): 
== 10. x Sela alley A. ine Tuman, JAH, 126, N 5, 931 1988). SCout deb= 
nep, Hsp. AH, cep. matem., 19, 423 (1958), 4c. H. Me preasnu, Tp. Matem. uxct. 
um. B. A. Crexnopa AH CCCP, 37 (1951). we H. Bexya, OGo6menHble ananuTHyecKHe 
npynkuny, M., 1959, 
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MATEMATHKA 


A. APXAHIEJIbCKHH 


O COBMAMEHHM PA3MEPHOCTH indG u dimG 
AIA JIOKAJIbKHO BAKOMMAKTHbIX PPYTil 


(I]1pedcmaeaeno axademuxom IT. C. Aaexcanxdposeim 26 II 1960) 


B. Dlacprakop poKkasau (1) copmagenve pa3mepHocteH dimG, ind Gu Ind @ 
WIA MPOW3BOJIbHOM OMKOMMaKTHOH rpynnb! G. B HacTosuelt sameTKe JoKa- 
3bIBaeTCA COOTHOWeHHe indG = dimG AA MpOn3BOJbHOH MOKaNbHO OHKOM- 
lakTHoH rpynmbl. BaxkHylo pOJb B OOHaApy2xKeHHH 9Toro (bakTa urpaeT 
Teopema 1, KOTOpadA MpescTaBJIAeT HU CAMOCTOATEJIbHBIM HHTepec. 

Teopema |. JlokansxHo OuKomnakmHan epynna cuAobHO napakomnakmHa. 

Tloxa3sareabcerTso. Ilycth G—anoKkanbHo O6ukoMMakTHaA rpynna u 
V — oOKpecTHOCTb e2HHHUbI B Hel C OMKOMMAKTHBIM 3aMbIKaHvem. [losoxKHM 


co 
E= UV", rne V” ecrb n-a creneHb mHoxectBa V B rpynne G. 
n=] 


E — orKpbitaa u, CuleqoBaTeIbHO, 3aMKHYyTas (*) nozrpymma rpynnp G. 
Ham nmonago6saTca culeqyioue 2Ba (pakTa: 

1) Muoxectso [V]” aaa mo6oro Lesoro nO10%xHTebHOrO Nn — OMKOMMAKT.. 
2) Vimeer mecto coorHomenne [V]* c [V"]. 


OQ6a STH yTBepxKJeHHA BbITeKaIOT U3 HeMpPepbIBHOCTH oTOOpaxKeHun f 
MpOcTpaHcTBa IpAMOFO MpOW3SBeAeHHA N SK3eCMIVIAPOB rpynnb G Brpynny G, 
onpemeseHHoro topmyvio f (a; * ... X Gn) =, +... + Ay. 

co co 


V3 coornomennii E = [EF] alt [V"] 2a [V])">E  canenyer, to- 


co 
2, [V]"=E, t. e. E—o6pequnenve cuerHoro MHOxKecTBa OMKOMMAaKTOB. 
n= 


MU MNOTOMY (HHaJIbHO KOMIAaKTHO. 

B cuay Teopempi IO. M. Cmupuora (°), BcaKoe (PHHaJIbHO KOMMaKTHOe I1po-- 
CTpaHCTBO CHJIbHO MapaKOMMaKTHO. 

Takum oOpasom, E cuibHo mapakomnaxTHo. M3 Toro, uro E — orxppiro- 
3aMKHyTad Nosrpynna rpynupi G, erko BbITeKaeT, YTO H CaMa rpymna G cHAbHO 
MapaKOMMakTHa. (SaMeTuM, 4TO caMa rpynna Gmpu STOM MOxeT H He ObiTb u- 
HaJIbHO KOMMAKTHOI.) 

CaeActsaue |. JlokatbHo OnkoMnakTHad TononormyecKad rpynna 
HOpMaJIbHa. 

CaeActBeue 2, J[na KOHeyHOMepHOH OKaNbHO ONKOMNAKTHOH TONO- 
JorHyeckow rpynnp dim G<ind G. 

TO BbITeKaeT M3 TOrO akTa, YTO cooTHOWeHHe dim X<ind X sBepuo yaa 
MPpOH3BOJIbHOrO CHJIbHO MapaKOMNaKTHOrO MpoctTpaucTBa X (°). 

Teopema 2. Jlna npouszeorsnoti aokanbHo OukomnakmHot monoaoceu-- 
uecKou epynnol G umeem mecmo pasexrcmeo dim G = ind G. 

JlokasateabectsBo. Hepasenctso dimG<indG Hamu yoKasano. 
B. Macbinkos o6parn Moe BHUMaHHe Ha TO, ¥TO cooTHOMeHHe ind G< dim G 
QA JIOKaIbHO OMKOMMAKTHHIX TOMOMOFMYeECKHX py ABIAeTCA TPHBHaIbHbIM 
CJI€ACTBHEM TeEOPeMbI, MOKa3aHHOH B padote (4): OKabHO OHKOMMAaKTHAaS. 
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<OHEYHOMEPHAA Ppyla OKaIbHO H30MOpcHa IpAMOMy MpOusBeeHHI0 Ky6a E” 
B SBKJIHJOBOM NpOCTpaHCTBe COOTBeTCTBYIOWIeEH Pa3MePHOCTH Ha HYJIbMepHbIli 
OHKOMMAKT. 

Tak Kak CYUI€CTBYIOT JIOKaJIbHO OHKOMMAKTHbIe MpOcTpaHcTBa, He ABJIAIO- 
UlMecH NapaKOMNaKTHbIMH, TO H3 TeopeMbI 2 BbITeKaeT: 

CaencerBue 3. He seakoe moKabHO OHKOMMaKTHOe MpocTpaHcTBO 
MOXKHO BJOXKUTb B KAYeCTBe 34MKHYTOFO MOAMHOXKECTBA B MPOCTPaHCTBO JOKadIb- 
HO OHKOMMaKTHOH ToNOMorHMuecKOH rpynnpl. 

YtTBepxeHHe CleCTBHA 3 HHTepecHO MOTOMY, 4TO, MO H3BecTHOH TeopemMe 
Mapkosa, BMOHE peryApHOe MpoOcTpaHCTBO MOxKeT ObITb BCera BsOXKeHO 
B KaveCTBe 3aMKHYTOFO IIOJMHOXKeCTBa B IIPOCTpaHCTBO He€KOTOPOH TomouOrHu- 
yecKOH rpynnbl, a HMeHHO B MpOcTpaHcTBO CBOOOAHOH TOMONOrMyecKOH rpymmbl 
3Toro mpoctpancTsa. C Apyrok cTOopoubl, BCAKHH OHKOMNAKT MOET ObITb, O4e- 
BUJHO, BJIOXKeH B MPOCTPpaHCTBO HEKOTOPOH OHKOMMAKTHOM rpynnbt (HampHuMep 
B NpOH3BefeHHe AOcTaTOUHOrO YHCa OKpyKHOCTeH). 

Teopema 3. Ceo600nHa2 mononceuueckaa epynna Oukomnakma GuHaro- 
HO KOMNQKMHA U, 3HA4UM, CUAbHO NapakKomnaKkmAAa. 

Joxa3atveabetso. Mssecruo (*), sro mpocrpaHcTBo cBoOO,HOK TO- 
nOmOrMyecKOH Tpynibl MpescTaBAeTcA B BUe CYMMbI C¥eTHOrO 4HCsIa OHKOM- 
MaKTOB, H3 YerO HeEMOCpeACTBEHHO BbITeKaeT eFO (HHANbHAA KOMMAKTHOCTD 4H, 
B CHly yYNOMAHyTOM Teopempl IO. M. CmMupHosBa, cHJIbHad MapaKOMMaKTHOCTB. 

3aMeTHM, ITO TeOpeMa 3 ABJIAeTCH yCHeHHeM pe3sysbTata M. M1. [paepa, qoKa- 
3aBllero, YTO cBOOOAHAaA TOMOMOrHMYecKad Tpynna NpOw3BObHOrO OMKOMMAaKTa 
HOpMavIbHa (°). 

B 3aks0ueHHe MpHHOLIy HcKpeHHIoIO GmarogapHocTs akaZ. II. C. Anexcang- 
poOBy 3a MOcTaHOBKy 3ajau HW yKa3aHHa. 
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MATEMATHKA 
K. H. BABEHKO 


O MNPHBJIMDKEHHH OJHOFO KJIACCA MEPHOAMYECKHX ®YHKIUMK 
MHOrWX NMEPEMEHHbIX TPHTOHOMETPHYUECKHMH MHOPOUJIEHAMK 


(IIpedcmaeaeno axademuxom M. B. Keadouuem 31 XII 1959) 


§ 1. B 3amerxe (7) MbI CCbopMy,IMpOBaJIM HeKOTOpble 3aa4H TeOpHu MpH- 
6uIMXKEHUA NepHosMuecKHX (PYHKUMM MHOTHX NepeMeHHbIxX. Huxxe MbI OyyeM 
MOb3OBaTbCA OOO3HAYeHHAMH 3aMeTKH (7). MbI 3eCb OrpaHHYHMcA pac- 
CMOTpeHHeM OJHOrO 3aMeyaTeJIbHOrO YaCcTHOrO CuJy4as. 

PaccMOTpHM COBOKYMHOCTb Mepvoguyeckux dbyHkuMH f(x), MOYHHeEHHBIX 
yCJIOBHIO 


he elo 
0 eee 
SH bees ope (1) 
26K Oc Saas Opie 
rue J,,l,,...,/4m—Weuble 4ncuJa. 


Cnyyai poOHbIX MNpOv3BOMHbIX H3yuaeTCH aHaJIOrHyHO HM B AeTAIAX 
OKa3aTebCTBa HHKaKHX H3MeHeHHH He BbIsbIBaeT. IlycTtb 0 < Ay < dg <<... 


COOCTBEHHbIC 3HAYCHHA H 1, %2,...— COOCTBeEHHbIC (PYHKILHH OMepaTopa 
ltletetlin 9); xj 
»P (D) = (— 1)gy pile poet (2) 


Sajaua mpHOnw2xKeHHA (PyHKUMH Kslacca Fp ecTecTBeHHbIM OOpa30M mpH- 
BOJMT K paccMoTpeHuio W3eTa-PyHKUMH onepaTopa (2). Ilozoxum 


£65.) = Sea 
1 An 
Ec O<x,<1, j=1,2,...,m, To €(s,x;P)—wuenaa cyHkunaA mepemen- 


Horo s. J\na onepatopa (2) yseTa-pyHkuHA GyeT YAOBMeETBOPATh (byHKUHO- 
HaJIbHOMy yPaBHeHHIO, KOTOpOe ABNAeTCH cwIeACTBHeEM (yHKIMOHaJbHOrO 
ypapHenua I ypsuia. 

B camom Jee, MOI02xXuM 


co 
G(s, x; 0) = Ss) cos Es oe tl | 2) 
n=1 ok 


TOT Ra 


OSes II ON ia es 


=1 
na pyuxuuu C(s,x;l) usBectHo dyHKUHOHaNbHOe ypaBHeHue 
Gail e= eee l 
b(s.a51) = 2° aT (1 2s) sine sie) 


co 


rae C(s|x) = ) — 


nay (1+ x)" 


Qiagen aly 
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Tlostomy 
¢(£,a5P)= [Per 1 —st)sin 2S" 1 — sty] 5) + 
j=1 
EO shy] Dea): (3) 


Tlepefigem Tenepb K NOcTpoeHHIO MmpHOMxKalOWlNx MHOoroweHoB. Jlio6an 
dyHkuHA u3 Fp MoxerT ObITb NpescTaBseHa B Bue: 


f(4) = Hae (Gey, P)dy + g(x), (4) 


rme g(x)€L, A(x) = dhe tmp /axit. Axim 
Tlyctb Q(x) — HekoTopbii nomuHom. Torga 


i (x) — g(x) — Q(x) =\ bly) [S(5.x—-4s P)—O@—y)]ay, 
K 
rye Q —NoumMHoM. Orciona 


lF—@—QI<\ |(s, #P)—O()|ax. (6) 
K 


Samaya orbickanua Tex Q, KoTopbie [MHHHMH3HPyIOT HHTerpal B mIpaBor 
yacTu dopmyvib (5), oyeHb TpyqHa. Mpi yKaxem Te MHorowleHD Q, qaa. 
KOTOPbIX STOT HHTerpad OyeT HMETb ACHMMNTOTHYeCKH MpaBHJIbHbIM MOpsADOK.. 

Bosbmem Q B Buse 


oun C(x p)°S) neds, CaO) 


rye 6(s) ompemennetca culenyiouwHM oOpa3om. 
Ilyetp > (x) — hyHkuna, Neale eemeretian ycuopusam: 1) d(x) =1 mp 
—x= 2) Oo (=o (1) = Opn ¥= 1,2, .-, d(0a, 
P Ocostasan yepes O(s)/s A AA Meannuna cbyHKunn (x 
Sametum, uTo 6(s) —dyHkuna uenan wu 0(0)=1. AcHo, 4to 


ey = pM BNO AU CEL, ws POO eds 
eas Ve i 2nt, pes 2 S 
Cypurax KOHTYp HHTerpHpoBaHHsA BJIeBoO, Mbl MOJIyaHM 


—Bb 


d(x) =t(z. x; P\ tis Wear pe) N*ds, B>0. 


C6o3HauHM NocseqHH uHTerpan uepe3 J. IIpumensa coorHomenve (3),. 
MbI MOJ1YYHM 


le —B+ico m cl (ated 
jeg Bes \ TI (2n)“?P (1 — sf) sin ee [CCl — sl} |x) 
—p—ico [=1 


yee — silt) Nis, 


TIpennonoxum, 410 0< x; <4/e, f= 1, 2, Sf itteorna 
Cl —sl;|x)) + (—1) 461 — sl; | b— x) = xe +8, 2), 


rye &(s, x;) — aHanuTuyeckue HM OrpaHWyeHHble @VHKUMA B MOMyMIOCKOCTH 
Res <0. Puapupiii unten unterpana / Oyler 


a aes a (Nit. dds 


pe ES oe eee ee 


~ Onix Pech Fee 
4 He Te il 


l 
PN eas) 
SS ae 


X1-+ +X 
JlerKo BUeTb, 4TO 
N 
4 ak od pee oe ie 
[i |dx< Lig seas eed \ fon OR eas 
0<x7 <*/2 0 
Tlostomy 
; , 
x Glog wen 
\Ws(e* P)—Owlar< as (6) 


0 


Tlospnenve log”—1N B oleHKe MocweqHero HHTerpala BbISBaHO TeM, 4TO 
‘MbI PaCCMATPHBaJIH TONbKO Te MHOTOWIeHb! Q(x), KOTOpble HMeIOT BHA 


3 (4) e009. 


Ap<N? 


Y 9THX MHOrouseHOB KoadPHIHeHTb! Mp COOCTBeHHBIX (PyHKIMAX, OTBe- 
‘YaIOIWHX PaBHbIM COOCTBCHHbIM 3HaveHMAM, Tak>Ke paBHbIl. MuorouseH, KOTO- 
pbli MHHUMM3Hpyer uHTerpal (5), STOMY OTpaHHYeHHiIO He yOBseTBOpAeT 
M MHHHMYyM uHTerpana OygeT O(1/N). OnpegenmumM kosMuecTBO 9KCNOHEHT 
‘B MHOrousieHe Q(x), OOo3HauNM 9TO UnCMO uepes M(N). Torga 

I+e+ico m 
ee Ns 
M (N) = 5 \ I] is) “as. (7) 


1+e—ico /=1 


Ecau / = min (l),l,,...,/m) 4 v— KommuectBo Tex /;, KoToppie paBubi /, 
‘TO 


M (N) = C,2"N™" log—N +0 (N“ log’2N), 


rye C, — koucrTaHta, 3aBHCAULaAH TOJIbKO OT y¥. 


Virax, ecnu f€ Lp, To scerga Haligetca Takoli MHorowleH Q (x), comep»Ka- 
mH He Oonee M pa3nvuHbIxX 9KCNOHEHT, YTO 


Ore. ou =e ee 


+1(v—1) yy 
M! : 


(8) 


PaccmoTpyum TeNepb KJAaCC (pYHKILHH, KOTOPbIe B K YMOBJIETBOPALOT YCJIO- 

“BUAM 

eget n ate a 

axil . Oxtim 
1 Im 


2 sii (9) 


Mme 1S jy Sax <j See 
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IIpumMensisa nocneqoBatTesbHo HepaBeHcTso (8), MbI Haliyqem TaKol MuHOro- 
nex II (x), coqepxamnli He Gomee M paszqv4HbIx SKCHONeHT, AI KOTOpOrO 


m—1+1(v—1) 
F(x) —1@)|<¢c, 


SameTHM, 4TO B MHOroueH II (x) BxO_AT Te WH TOMbKO Te SKCHOHEHTHI 


jee"'nx, y KOTOPbIX BeEKTOP nN = (Ny,...,Mm) YHOBMeETBOPAeT yCOBHIO 
alm, (10) 
rye nj —|n;| npu nj-0 u nj=1 upunj=0, a N — KOpeHb ypaBHeHHA 
M(N) =N | 


@yxuxuna M(N) onpegesnetcs cooTHomenHem (7). 

§ 2. Ilomyyennyto Teopemy almmpokcHMallHH MOKHO MpHMeHHTb K BOTIpOcy 
MOCTpOeHHA KBapaTypHbIX Popmyw. Ec Mbl XOTHM MNOCTPOHTb KBalpatyp- 
HylO (OpMyJIY, Warouly!o XOpowly!o TOUHOCTh WIA CYHKUMH, YAOBMeTBOpAIO- 
WLMX YCJIOBHAM (9), MbIl JOJIXKHbI BbIOMPaTb Y3JIbl KBallpaTypHO copMysIbI 
TaK, YTOObI KBaypaTypHasx (opmyvia Oplla TOUHA [WIA BCeX MOJMHOMOB, CHeKTp 
YaCTOT KOTOPbIX YAOBJeTBOpseT ycuOBHIO (10). 

TlorpemHocTb KBadpaTypHow cbopMyabI pH 3Tom OyzeT 


\ F(ax—4 Fe) = 


K 
M 
{ logit14+4(9—1) 14 (Nog 1 ODM 


re §; — y3uIbl KBalpaTypHou copmyvibl. 

Saflaua MOcTpoeHuA Y3JIOB, YOBJeCTBOPAIOWMX WOCTaBJIeEHHOMYy TpeOoBa- 
HM1O, Jit m> 1 copceM He TPHBMabHa, Kak upH m= 1. Onpejenenxplit 
THM y3JI0B yKa3aH B padote H. M. Kopo6osa (?). B sto paOoTe noKa3aHo, 
YTO MOCTpoeHve y3JIOB KBawpaTypHOH PopMyJIbl CBA3aHO C TOHKHMH Teope- 
THKO-YHCJIOBbIMH BOMpOcaMH. 

§ 3. OcraHoBumcs emule Ha BONpoce O HepaBeHCTBaxX VIA MpOM3BONHbIX 
TpHroHoMeTpHyecKoro MuHorowleHa. ITlycTb cneKTp TpHroHomMerpuyeckoro 
mMHoroueHa II (x) ynopnetTBopseT ycuoButo (10) u 


JIT (x)|<1 


Torga TIp@2KHHM MeTOJOM C HCIIOJIb3OBaHHeM 3eTa-PpyHKWHn WM KOHTYPHOFO 
WHTerpaJIa MOMKHO NOKA3aTb, AUTO 


<CN log"—-1N, 


re C 3aBHCHT TOJIbKO OT M, 

- [Iospupminlica B Iipapolh uacTH mocJieqHero HepaBeHCTBa log"—-1N BOo3HHK 
H3-3a HeCOBEPIIeCHCTBA MeTOa MOKA3ZATCJIBCTBA. Mbt He MOrJu NOJTYUUTb 
Ooslee TOUHYIO OWeHKy. 

Matemaruyeckuii uucTuTyT uM. B. A. Creksosa Tloctynuso 
Axkaylemuu Hayk CCCP 31 XII 1959 


UMTMPOBAHHAS JIMTEPATYPA 


1K, M. Ba6euxko, JAH, 132, Ne 2 (1960), H. M. Kopo6os, JAH, 124, 
Ne 6 (1959). 


2 JAH, rt. 132, Ned 
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Tloxaagm Akagemun nayk CCCP 
1960. Tom 132, Ne 5 


MATEMATHKA 


r. B. BAPABSAH 
O CNEKTPE OJHOrO ONMEPATOPA H O 3AXAUE JIMPHXJIE 
JIA YPABHEHHA 
Oe +42 Ga + 22% = f(x,y, 2,8) 
ot? ot oe 
(ITpedcmasaeno axademukom C. JI. Cobonesoim 24 II 1960) 


Ilyctb Q—o6sacTb B KOHEYHOH YacTH uYeTbIPexMepHOro MpoOcTpaHcTBa’ 
XYZT, orpanuuennan mnoBpepxuoctbio I'(x,y,z,t) = *+y+24+P— 
—1=0 eguunuHon cdepbl c WeHTpOM B Hayasle KOOpAMHAT. 


1°. B o6nactru Q paccmorpum rusmb6epToBo npocTpaHcTBoO He (Q), KOTO-— 


poe MowyuaeTca NyTeM 3aMbIKaHHA JIMHeHHOrO MHOorooOpasHa Dg OecKoHeyHO 


AudpepenuupyeMbix PUHUTHEIX B Q (HCuesaIONIMX B HEKOTOPOH NorpaHH4HoOH © 


nmomoce oOsactH Q) PyHKUHH cO CKaJIAPHbIM MpousBeqeHHeM 


(eee O2u Ou 02u 02u 0?u 020 02u 070 07 020 
(U, %)p = \\\ Pe aaa 5 aye i ae oat OR OR onde arora 
QD 


O20 O70 02 020 Ou dv Ou d2v Cu ody 
LOS eta Pca aR eS ee ee ee yg EN Ee ee 
Brae on Oar dx bEOnatT~ Oe gre sai dy ai + ae ar eeaT {ae + 


+ (Weide: Wh odo NN eda Nano? a | 


E E 
Ana u,v@Dpg_ (1) npumer Bug 
(4,0), = \\\\ A’ - v dQ. aa 
Q 
B Sac daOr H3(Q) pacecmorpum onepatop B?, 3aqanupili mo cbopmyaze 
B? = aera rye A'*— onepatTop, oOpaTupili K ueTbIpexMepHomy OurapMoHH- 


yeckoMy onepatopy Jlanmaca mpu KpaeBbIx ycJIOBHAX u| =i 
r r 


> On 


nN — BHEIWHAA HOpMaJlb K rpaHHuHoH noBepxuoctn YT. 
Teopema 1. Onepamop B? seasemca cummempuseckum 02PQAHUuueHHolm 
U NOAODCUMEALHO-ONPeOeACHHbIM ONepamopom Ha nNAOMHOM mHOecobpasuuU Dp 


npocmpancmea H p (Q). 
* 

CamoconpsKeHHoe paciiupeuve onepatopa B? B Hg(Q) o6o03Hauum Toit 
we OyKBoH B?. 

Teopema 2. Cnexmp onepamopa B? ¢ Hg (Q) duckpemen. 

JLokasaTeabcTBoO. Cxema oKasaTeJbcTBa STOH TeOpeMbI B OCHOBHOM 
anvanormuna MeTogy P. Jlenuepa (*). Hamerum xoporko aty cxemy. Tlycrs 
Rn» — UpocTpaHcTBO BCeX NOMMHOMOB crereHeli, He NIpeBbiuawmux n; N —ero 
pasMepnocts. Bpeqem cKasapHoe mponsBezenue B R, mo copmyue: (py P= 
= \\\ pql? dQ gna p,q Ry. Paccmorpum B R, onepatoppl: 

co) 


Li (p) =e (Fp), La (p) = A2 (2p) (2) 
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7 

aia Bcex p@R,. Onepatoppi L, u Ly cumMetpHueckve, nepeBorat Ry, B ce6a; 
Kpome Toro, onepatop Ly mosoKUTebHbIN. Torga, cormacHo U3BeCTHOHM u3 
JMHeHHOM anreOppi (1) TeopeMe oO MpHBeseHHH ABYX KBaypaTH4YHLIx (cbopM 
K KaHOHW¥eCKOMy Oa3ucy, 3aksIouaem, uTO cymectTByer N uucem Xj, A355. +, hw 
uv N wswHelHO He3aBHCHMbIX MOMHHOMOB 1(x,y,2,t), Yo(x,y,2,1t),... 
as Xx (XY, 2,4) TAKMX, 4TO 


Ly (x,) — MeLe (y,) = 0 (Rien bide, Ae (3) 

| (Lars, %j) = ox (Ge frent ln 2a ateg IVs (4) 
IlonuHompl 

ee, UNeaE a yen Va, Ys ty (Reel ?. oe N) (5) 


: * 
OylyT cOOcTBeHHBIMH yHKUHAMH fia onepatopa B? Bp Hg(Q). Sanapaa 
gHaueHHA nm=1,2,..., mOmyuHM OeCKOHeYHYIO CHCTeMy MOJIMHOMMAaJIbHbIX 


coOcTBeHHBIX cbyHKuu Jaa onepatropa B? B Hz(Q). Sra cucrema Oyazer now- 


* 
Hoh B Hg(Q). B camom jleule, BO-nepBbIX, 3aMe€THM, YTO BCAKHHM NOJIMHOM 
fF (x,y,z, t), OOpaljaouuiica B HyJIb Ha rpaHHuHoH NoBepxHoctu I sBmecte 
C HOPMaJIbHOH MpOH3sBOQHOH, uMeeT BHA 


Sey, 2 tt) el AX Ce italia’ sels (6) 


Jjanee, BcaKHH MOWMHOM BHya (6) ecTb WHHeEHHAaA KOMOMHAIMA MOJIMHOMHAaJb- 
HbIX COOCTBEHHBIX yHKuUMH {y, (x, y, Z,¢)} onepatopa B* B ‘Hp (Q). C apyrot, 
CTOPOHbI, MOJIMHOMAMM TakKOroO BHJa MOKHO PpaBHOMepHO alMpOKCHMHMpOBaTb 
BMeCcTe C HX MpOW3BOAHDIMM Tulagkue (uHUTHbIe dyHKuHH B QQ, KkoTOppte, 
coracHoO OlpexeJeHHIo ruibOepToBa MpocrpaHcrBa Hp (Q), B cBoIO OUepeds, 
Bcloly mioTHs! B Hg (Q) B cmbicne CcxoquMocTH 3TOrTO MpocTpancTBa. TUM | 
MOMHOTA MOJMHOMMAaJbHbIX COOCTBeHHEIX (byHkuMH onepatropa B? Bp HZ (Q)* 


WH TeOpeMa JOKAasbiBaloTcd. 
2°. B 3TomM NYHKTE€ WOKA3bIBAe€TCH BOSMOXKHOCTh IIPHMCHEHUA MOJIYYeHHOTO 
BHIMNe pPpesyJIbTaTa AIA UCCETOBAaHHA culeqytoulen KpaeBou 3aayun: 


ia iears 0? O*u 
EX) =e tf 4a% (ju ae 2a = 1 (x,y,z, 2), (7) 
— u|p = 0, (8) 
Ou t 
an - = 0, (8 ) 
ae oe a oe . U BO H onepaTo 
hie () = axe —+ aye + 32 am — TeTHIPeXMepHBIH JIHOBO patTop, 


n—BHeEIUHAA HOPMadlb K rpaHwyHou nopepxuoctu I. 

Vimeer mecro culeqyiolulad TeopeMa, KOTOPasd MoKasbiIBaeT B HeEKOTOPOM 
CMbICJIe CBA3b KpaeBoH 3agauu (7), (8), (8’) co cmexTpom omepatopa B* 
B Hp (Q). 3yecb Q— koneyHan OGuacTb, orpaHuyeHHad WocTaTouHO rmayqKor 
mopepxuoctpio I’. : 

_Teopema 3. Ecau onepamop B*? @ Hg(Q) umeem noanyto opmonopmaao-. 
HYIO Cucmemy CcoOcmBeHHoIxX qyHKyUut, mo OAA eOUHCM6eHHOCMU peUlenUA 
Kpaeeott sadauu (7), (8), (8’) HeoOxodumo u OocmamouHo, wmo0ol HUCAO WL = 1/9 
He ABAANCCH COOCMeeHHbIM sHaYeHUem Onan onepamopa B® 6 Hz (Q). 

Tloka3aTeabcTBo. Heo6xofxumocTh OYeBHAHa: B CaMOM fleJIe, ecu 
u°—1/, 6bllO Obl COOCTBCHHBIM 3HayeHHeM Ayia onepatopa B? B H3(Q), To 
COOTBETCTBYIONad COGCTBEHHaA (PyHKUHA U” Oblia Obl HETPHBMAaJIbHbIM pellie- 
HWeM KpaeBol 3afauH, cTaIO ObiTb, KpaeBaad 3afaua (7), (8), (8’) uMeua Ob! 
Hee HHCTBEHHOe pellieHHe. 
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Tlycrb Tenepb u* =1/, He ABUJIAeTCH COOCTBEHHbIM 3HaYeHHeM JWIst Oepa-— 
topa B? B H(Q), u mpeqnonoxuM, ¥TO u” — HETPHBMaJIbHOe pelleHve Kpae- — 


pol 3agauu (7), (8), (8’). Torga u* € Hp (Q) vu, cileqoBaTembHO, passaraeTcAa 
B pA B Hz (Q) no co6cTBeHHEM (pyHKunsM {7,} (k = 1, 2,.. .) onepatopa B?, 
ace 


i 3 AnX p: (9) 
k=1 
Jlanee, u3 
wel = \\\\ A*u*y, dQ. = (\\\ u*A®y, dQ = © i _ 7, dQ, 
Q a 2 
(10) 


a, = \\\\ Atu*y, dQ = 2\\\\ Se 42 (R=1,2,...,N) 
Q Q 


cnenyer dg = 0 (R= 1,2,...), T. e. u(x, y, 2, ¢t) =0. Teopema NoKxasana. 
Ilycrb tenepp f(x, y, 2, t) EWS? (Q). MonoxKum 


t 
F (x,y, 2,8) = G\(E— PF 2,2) de (11) 
0 
Tocxonpxy F € WP (Q), To 
F=Fy+ Qi Pity (12) 
k=1 


rye fF) —MouMHOM MopsyKa He Bolle 3. 
Teopema 4. Ecau psd 


Fe 
ra eae 13 
2 1,3 (13) 


cxodumca, mo Kpaeean sadaua umeem pewenue us WS? (Q). 
Toxa3zatTenbctTsBo. V3 ycnosuk (13) Teopembl cenyeT, 4TO pad 


(ee) 


>» Any, (X, y,z,¢), eer (14) 
k=1 k 
CO 
cxoqutes B WY (Q). Mycrp > Ary, = u" (x,y,z, t). ITO 3HaUNT, 4TO 
k=1 
1 
Sn= Dy ay, u" € WP (Q). (15) 
k=1 


TlokaxkeM, uTO uw" ABAAeTCA pelleHHeM KpaeBoi 3agauu. Jina s9roro, 
BO-II€pBbIX, 3aMeTHM, 4TO *PYHKIMA WwW” yOBMeTBOPAeT KpaeBLIM ycOBUsAM (8), 
(8), Tak Kak u* ecTb mpefen B cmbicae WS” (Q) bynkunit 13 WY (Q), yoBue- 
TBOPAIOUIMX 39THM KpaeBbIM ycloBusM. Janee, Nomb3yacb TeOopemaMH BVIODKe- 
Hua C. JI. Co6osepa (7) uw coorHomenvem 


OtF 
ae = 1 (x,y, 2, 2), (16) 
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MO2KHO JlOKa3aTb, UTO 


\\\\ utLedQ = \\\\ fo dQ (17) 
Q 


Aun Beex PED), rye DP) — MHelinoe MHorooOpa3sne SecKoHeuHO AuiepeHuH- 
PpyeMbIxX (PHHHTHEIX (byHkuMH. Oro wu 3HauHT, uTO u* (x,y,z, t) ecTb peillenue 
Kpaepol 3ayaun (7), (8), (8’). Teopema qoka3ana. 

0 

3°. Ilycerb Tenepp H —rum6eproso mpocrpanctBo, Koropoe nosmyuaercs 
NyTeM 3aMbiKaHua Deg B CMbICe CKalApHOrO MpousBeseHUA 


wo (UG SE Be eee a, 8 


7) 


“2 


2 
B mpoctpauctse H paccmoTtpum onepatop B = AAs, rye A+ — oneparop, 


OOpaTHbii K 4YerbipexMepHomy onepaTopy Jlanmaca pH HyJeBbIX KpaeBbIx 
-ycnosusax. Moxxxno joKa3at» (4), uro oneparop B B naoTHoM B H suHeiinom 
-MHorooOpa3suH Dg ABJIAeTCA CHMMeETPHYeCKUM, OFPpaHHYeHHbIM HM MOJOXKUTEMbHO- 
“ompeyeeHHbIM omepatopom. TunepMakcuMasbHoe pacimMpenue stToro onepatopa 
o603HauHM TOH xe OyKBoH B. 

Teopema 5. [Tpedenonoui cnexmp onepamopa Be H coenadaem c om- 
pesxom [0,1]. 

Woka3satTeabcTBo. PaccMoTpHM nocjeqOBaTesJIbHOCTh (PyHKUHH 


/ kt Ba Se as 
1, (10075 + VP FR H+ ASNT 5) 
Vetere 


! 
( 


Uryp (XY 2,t) = 


kn Testes Sime 
(Sy er, (tcos 5 VP TPT asing 5) 
A Niet ta no) 19) 
VP +P+2 


ren >2;k=2,4,...,n—1; T, (x) = cos (nare cos x) — nommHom Uedpimesa 
n-ii cremlenu nepBoro pala. HenocpezcTBeHHol MpoBepKoli (*, ®) MoxKHO yOeAUuTbCA, 
YTO (PYHKUMA Uy, , (x, Y,2,t) yHOBNeTBOpHeT, KpaeBOH 3afaue 


OG Ci OP: go) On 
Beast Be Ten ge (20) 
ul, =0, (21) 


k& m; 
rye Van = t8—>> n>2, a k mpywnumaer uerHble 3Hauenua flO n—l. 


C mpyrof# croponbi, 3aMeTuM, 470 pemenua KpaeBoli sanaun (20), (21) 
ABJIAIOTCA COOCTBEHHbIMH (pyHKIMAMH Aa onepatopa B B H c coOcTBeHHbIMH 


1 2 
SHaveHHAMH A? ,, = ——— , a4 NOCKOJIbKy YHCa hea = np n>2, 
’ 4+ Vein ee ey 
k=2,4,...,n—1 Betoxy naorHp B orpesKe [0,1], TO Mpezenbubla cieKTp 


onepatopa B Bp H copmajaer c [0,1]. Teopema fokasana. 
B 3aksrouenne BbIparkalo rryOoKy10 6.arofapHoctTb akaJl. C. JI. Co6ouesy 


3a oOcykKeHve JaHHOH padorbl. 


Iloerymuao 


BemuciuTesIbHBIM WeHTp 95 I 1960 


Axayemun HaykK ApmCCP 


UMTMPOBAHHAA JIMUTEPATYPA 


1P. JIenues, JAH, 126, Ne 2 (1959). 2 C. JI. Co60me8, Hexotoppie mpume- 
HeHud (PyHKUMOHaNbHOrO aHalM3a B MaTemaTHYecKol dusuKe, JI., 1950, °P. A. Agex- 
cauazpau, JAH, 73, Ne 5 (1950). 47. B. Bupaoan, JAH, 128, Ne 1 (1959). 
5P. Kypaut, J. Tuapn6ept, Merogy maTemaTuyeckou dbusuKu, 2, 1951, crp. 148. 
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Jloxxagn Axkagemun wayx CCCP 
1960. Tom 132, Ne 5 


MATEMATHKA 


C. A. TAJIbDMEPH 


JIAKYHbI HETHMEPBOJIMNYECKHX YPABHEHHH 
(ITpedcmaeaexo axademuxom H. I. Iempoeckum 25 II 1960) 


Xopowio usBecTHO, TO y rMnepOoMYeCKUX ypaBHeEHHH OOaCTb 3aBMCHMO- 
CTH pemeHui saqauH Kouim aABJAeTCH KOHeYHOH; STO O3HadaeT, 4YTO pellleHve 
B aHHOH TouKe M(t, x1,..., Xn) H€ 3a4BHCHT OT 3HAYCHHM HavaJIbHbIX aHHbIX Ha 
nmuockoctw ¢f = 0 BHe OCHOBaHHA XapakTepHcTHYecKOrO KOHYyca Avia TOuKH M. 
ByjlemM mpeanoularatTb B laibHeHWIeM, UTO pacCMaTPHBaeMOe ypaBHeHHe JIMHEHHO 
H.C MOCTOAHHBIMH KOs PuUMeHTaMH. 

O6macTu naocKkocTu t = 0, o6ayjarollve TEM CBOHCTBOM, 4TO 3HaYeHHA Ha- 
YaJIbHbIX JAHHbIX Ha HUX He BJIMAIOT Ha 3Ha¥eHHe pellleHHaA B TOUKe M, Ha3bI- 
BaloTCA JlakKyHaMu. TakuM OOpa30M, OOIaCTb, BHELIHAA K OCHOBaHHIO XapakTe- 
pucTHyecKoro KOHYyCa, BCerla ABIAeTCA JaKyHOH AA runepOouMyeckoro ypaB- 
HeHHA. 

VU. T. Tlerposcxnii B uzBecTHoli padote (1) ycTaHOBHJI, ITO B HEKOTOPBIX CJly- 
yanHX HM BHYTPH OCHOBaHHA XapaKTepHCTHYeCKOrO KOHYCa MOryT OLITb JlaKYyHbl. 


Mim YCTAHOBJICHBI HeOOXOJLUMbIe MW JOCTATOUHbIC YCMOBMA CYULCCTBOBAHHA JlaKYyH © 


B 3aBHMCHMOCTH OT TOMOJOrMYeCKOH CTPyKTYyPbI asreOpanyeckOH MOBepXHOCTH, 
ABJIAIOWEHCA OCHOBAHHeM (HallpaBJIAlOuleH) KOHyCa, B3AaMMHOrO C XapakTepH- 
cTHyeckuM (KOHYyca HOpMasien). B. A. BopopuKos (?) nowyyn pay Woctatou- 
HbIX KPHT€pHeB Kak CYWLeCTBOBaHHA, TaK HM OCTYTCTBHA JakyH y runepOomuyec- 
KOrO ypaBHeHHA, He OOpallaicb K TONOOrM4YeCKOH CTPpykType yNoMaHyTOM 
amre6panyeckoH MmOBepXHOCTH. 

®. Jixon (*®) RoKa3am, YTO eCIH y ypaBHeHHA, pa3pellleHHOrO OTHOCH- 
TeIbHO MpOHsBORHOH mopsayKa / no ¢, rae / — nopswoK ypaBHeHHA, MMeeTcA 
KOHeYHAaA OOaCTh 3aBHCHMOCTH (T. €. OKPeCTHOCTb OeCKOHEUHOCTH MpHHaie- 
X%KHT JlaKkyHe), TO ypaBHeHue — runep6ouMyeckoe (B WIMPOKOM cMBICIe) YH 
omepaTop pasJiaraeTcA Ha MHOMKHTeIH, H3 KOTOPLIX OHH runepOomnyen. 

HackouIbKO MHe H3BeECTHO, AO CHX MOp He ObWIO NpHMepoB HerunepOomnyec- 
KUX yPaBHeHHH, y KOTOPbIX MMeJIHCb ObI JaKYHBI. 

1. B nacrosulei paOore ycTaHaBJIMBaeTcA KJIaCC YpaBHeHUil, He ABJISIOULUX- 
CA THNepOOMMYeCKHMH HM Y KOTOPbIX HMEIOTCA JaKYHBI. 

TIpocretiiumM ypaBHeHHeM 3TOrO THNa ABIAeTCA ypaBHeHHe: 


O2A “| otu 
30 = Loa (1) 
i= U 


YpaBHeHve HalpaBsaiouleH KOHyCa, B3aMMHOTO K XapakTepucTuyecKomy, 
3aMIWeTCA TaK: 


We=De- (2) 


_ B caygae n = 2 «noBepxHocTh» WMeeT BHI, H300paxKeHHbIi Ha puc. 1; 
puc. 2 JaeT u300paxKeHve B3aHMHOH «MOBepXHOCTH», T. €, OCHOBAaHHA xapakTe- 
puctuyeckoro KoHyca. Jlerko mpescTaBuTb ceOe BUA MOBepXHOCTH ¥ pu n>2. 
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Sa on) 


IIpumenaa pesybtaTel Hailero ucceqoRaHHa K ypaBHeuuio (1), MbI moy- 
qHM: 

Teopema. Jlocmpoum eoinykayto o6on0uKy nosepxnocmu (2) u so3omem 
gueypy H, (puc. 2), esaumuyto c amo eoinykaoct o6onouxo. Toeda, ecau n>3 
u HedemHo, mo obaacme A, aeasemca aakyxot. 

2. PaccMoTpuM ypaBHeHue 


0 0 0 
0 a ee od te (3) 
rye Q (A, §,..., §) — O2HOpoAHEI NoMHOM C NOCTOAHHbIMU KOaPuLMeHTaMH 
¢eremenu J oTHocuTembHO_}, &,...,& u cremeHu m <I otHocuTenbHO 2h. Pac- 


MOMarad STOT TOJIMHOM MIO CTeMeCHAM A), MBI MOJLY4MM: 


Q (a, &, a, Gr) = Pi_m (1, oie +) Gn) A™ . -» + P; (G1, . . cal (4) 
rae Px (&,..., &) — OMHOpOyHEI nonMHOM crenieHu & OTHOCHTeIbHO {E;, ..., En). 
Hepes € uw x Oymem oOo3HayaTB BekTopbl — = (&,...,&) WH x= (X,..-, Xp)- 

€, Ly 


IS 
a 


Puce. 1 Puce. 2 


ByeM wpefnomaratTb, yTo: 

a) nNommHomM P;_m (§) Ha ciepe |&([2?= 1 He oOpamaetca B Hymb; cueqOBa- 
TesbHo 1 — m yeTHOe; 

6) noumuom P,(&) Take Ha ccbepe |E/?= 1 B Hyab He OOpamaercs; cuie- 
oBatesbyHo 7 yerHoe; 

B) ypaBHeHue 


Q(2,8) =0 (5) 


MMeeT OTHOCHTEIbHO } POBHO mm JHCTBHTCIbHBIX HM pa3JIMYHbIX KOpHel Ha 
cepe |&|? = 1. 

STH KOPHH Ay = dy (6),..., km = Am (§) OYAYT HeNpepbIBHbIMU (WaxKe aHasu- 
TwyeckuMu) dbyHkuNamu & = (&,...,&m) Ha ccbepe |&|/? = 1, u3 Hux m/2 OyzyT 
TOJOMKUTEIbHDIMU HU m/2 OTPHIUATeJIbHbIMH. 

Ormetum, 370 Q,’ (A, §) |jzpay560, TAK KaK BC€ KOPHHM pa3JIMUHBI, cweo- 
BaTesbHO u grad Q(1,&)=-0 npu |é[=F 0. 

TakuM o00pa30M, MOBepXHOCTb 


Q (1, §) =0, (6) 


ABMAIOMAaACA HallpaBsaiomel KOoHyca (5), cocTouT u3 m/2 3aMKHYTbIX M0- 
BepXHOCTel — OBaJIOB, H€ HMCIOUIMX OCOObIX TOYeK; 3TH OBaJIbI BJIOXKeHbI APyr 
B [ipyra. 

Kpome Toro, Hayao KoopguHat =O aBasetca (1 — m)-KpaTHOH Tou- 
KOH NMOBepXHOCTH HM JI@KUT BHYTPH HaWMeHbilero OBavia. 

Jia ypapHenui (3), yOBJeTBOpAIOWIMX TOJbKO YTO MepeyHCJIeHHBIM ycJio- 
BUAM, YCTAHaBJIMBalOTCA COpMyJIbI Aid. (PyHAAMeHTaJbHOrO pellleHuA 3aauH 
Koum, anasorvunpie usBecTHbiM dopmyam Tepraotia — Ilerposcxoro. 
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Hanomuum, uro pemenne K(x —y,?t) aBaaeTca (pyHaMeHTaibHbIM pellieHHeM 
3anauH Komi, ecm OHO YOBJeTBOpAeT HavaJIbHbIM YCJIOBUAM: a 


GE Sr! AU npu ‘SiseO;, lai 25 
ots 
OTD KK (x 9,0) 
ee Ne A 8a 
ate (x —y) 
rye 6 (x) = 6 (x1, ..., X,) — 6-DyHKNAA. 
Mopmyubl AA cbyHAaMeHTaJbHbIX PelWeHHH TAaKOBBI: 
ad (— 1)" o[@—E+7] 
K (@—y,; t) = Onin \ lerad QU, 5)| Peete) ds. (7) 


Q(1, 2)=0 


Sylecb: 

1) Unrerpupopanue Begetca 10 Bcem m/2 oBasiaM nopepxHocTn Q (1, 6) = 0. 

2) N—nomep no uopsKy oOBaJia, CUMTaH OT Havana KOOpAMHAT. 

3) PynkuuaA w(s), OObIdHad HIM OOoOOMeHHad B cMbIcNe Lenbdanyqa — 
Iunopa (*), onpemenaetca ceqyIOWMMH paBeHCTBaMH: 

a) pH n HeyYeTHOM 


OS) == 6 a sions: ecw m— 1 Sn, 
@i(S)' == 099 (5), ecw n> m— 1; 


6) mpH nm 4eTHOM 


S 
0)(S) == Sa—* WS ae , ecw m—1 Sn, 
il 


@ (Ss) = =m? 


ecw n > m—1. 


4) Qn, m — TOCTOAHHAaA NpH aHHbIX nN HM. 

0) ds — 9NeMeHT MOMLayM NMOBepXHOCTH. 

OrmetuM, To ecm / =m, ypaBHenve (3) mpeBpalaetca B rumepOonuye- 
coe, Py (€)= const u mopmyspi (7) 6yzyT hopmynamu Tepraorua — ITerpos- 
CKOro. 

Teopema 1. [pu nepeuucaennolx eouue ycaoeuax OAA ypaeHenua (3), 
ecAu n HewemHo Un > m—1, mo cesA3sHaA KOMNOHEHMA OCHOBAHUA xXapaKme- 
pucmuueckoeo KOHYCa 6 nAocKOcmu t =O, codepocatyaa npoekyuto BepiLUNol 
KOHYCA, ABAAEMCA AAKYHOU. 

O6o3HauMM sTy KomnoHeHTy Hy. VWs paccmorpesua qopmyspi (7) gaa 
HeveTHOrO 1 HW AA n> m—I1 wnerko ycraHoBuTb, uTo K(x—y,t) B o6na- 
ctu Hy oOpalilaerca B HYJb, a 3TO M O38Ha¥aeT, UTO Hy — nakyHa. 

Sameuauue. [lonpsyacb (popmyamu (7), MOxKHO TosyuNTb UM HeKOTOpHIe 
Apyrve KpHTepHH CYMeCTBOBaHHA JIM OTCYTCTBHA WaKYH Y ypaBHenusa (3), 
Hallpumep KpHTepxu B. A. Boposnxkora (?). 

3. PaccMoTpHM ypaBHeHue 


6) 0 0 
Q (ar Fett Fe )e=, (8) 
rae 
Os ek Atm ey (owen slegipee he |§ eae . 


a my Seo [é erase + Q (jh, 6). 
. 


Beerya MOXHO NogoOpaTb uHCNa a; TaK, 4TOObI MPM BCeX JOCTATOYHO MaVIbIX 
jSHaveHHAX © MHOTOWIeH Q,(A,6) CooTBeTcTBOBal cTporo runepOommyeckomy 
ypaBHeHHI0. 

Ilyctp tee si—™ K. (x — y, t) — PyHaMeHTabHOe pemlenve 3aqayn Kom 


Asst runepOoauueckoro ypaBHeHHa (8). 
O6o03Ha4HM 


Ki (x —y, t) = Py <n ( =, Soars —) Ke(x—y, ay 


KouewHo, kak K. (x,t), tak u K.(x ¢t) MoryT ObiTb KaK OObIWHBIMM, Tak 
H OOOOULEHHbIMU (Py HKUMSMH, Torfa HMeeT MecTO cJleqyroulan 

meopemarz: % 
| lim Kz (x, t) = K (x, 0), 
| &>0 
ede K(x —y, t) — dyndamexmaarvHoe pewenue sada Kowu ypaenexus (3). 
| Tlostomy, eCJIM B OKpeCTHOCTH HeKOTOpOH TOUKU (X,,..., Xn) MpH Bcex 
JoctaTouno Mavbix s bynKuusa Kz (x,t) = 0, ro w K (x, t) = 0. Cnenosatenbuo,. 
3Ta OKPeCTHOCTh IipwHaviexKUT JIakyHe ypaBHeHuA (3). ITO NosBouAeT MOWNy- 
YHTb KPHTepHH CYUIeECTBOBaHHA JlaKyH y ypaBHeHuaA (3) H3 COOTBeETCTBYIOWIMX 
KPHTepHeB, YCTAaHOBJICHHbIX JJId runepOomMyeckoro cuyyas. 

TakuM O6pa30M, ypaBHeHue (3) MOXxHO paccMaTpHBaTb Kak MpeyebHoe 
ypaBHeHve JIA runepOoumueckoro ypaBHenna (8). 


IIpu e-—+0 BuyTpeHune =e OBaJIOB noBepxHocTu Q.(1,&) =O craruBa- 


? 
m 
FOTCA B TOUKY, a OCTaJIbHbIe a OBaJIOB UpeBp allaroTcar B OBdaJIbl IIOBEPXHO- 
cmH (5). 
MockoscKuli rocyapcTBeHHblii YHABepCuTeT Tocrynuso 
um. M. B. Jlomonocospa 25 II 1960 


IWMTUPOBAHHAS JIATEPATYPA 


1Y. I. Werposckui, Marten. c6opu., 17, 3 (1945). #7 B. A. BopoBuKkos, 
TAH, 106, Ne 4 (1956). 3 F. John, Comm. Pure and Appl. Math., 10, Ne 3 (1957). 
4YW. M. Teaspgdaug, IT. E. Wusos, O6obuenupe dyHkunu uw WevcTBHA Hal HAMM, 
B. 1, 1958. 
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Jloxuann Axapemun nayx CCCP 
1960. Tom 132, Ns 5 


MATEMATHKA 
Axayemuk AH ApmCCP M. M. JOKPBALUIAH u P. M. MAPTHPOCSIH 


K OBLIEA TEOPHH BHOPTOPOHAJIDHbIX AEP 


B 3amerkKe oOfHOro 43 aBTOpOB (1) ObIJIM H3yYeHbI BOMPOCbl KBa3H-H30MeT- | 


puyecKux OTOOpaKeHHli rHbOepTOBLIX MpPOCTpaHcTB yHKUHH L2 u,. B- aacr- 
HOCTH, Obluia MaHa aHasMTMUeCKad XapaKkTepHCTHKa TaKHX oTOOpaxKeHHH, 
o6o6martomlaa KJaccuyecky1o Teopemy Boxuepa (*). Hactoaujan 3ameTKa 
MO CYMecTBy ABJIACTCA MpoOMosKeHHeM STOO UCCeAOBaHHA. Syecb BBOLATCA 
MOHATHA GecceseBbIX HW THIbOePTOBLIX Aep WH yCTaHaBJIMBalOTCA HeKOTOPbIe 
WX CBOHCTBA, ABJIAIOUMeCA eCTeCTBCHHbIMA KOHTHHYAJIbHbIMA aHasloraMy pe- 
3ymbtatos H. K. Bapu (°°). 

Ilyerb o,(x) (k = 1, 2) —HeyOpiBalollad *yHKUMA, OMpefeneHHad Hu Hempe- 
PbIBHaA cnpaBa Ha MHTepBae (ap, by), THE — co Cap<dDeK +o, UH orpa- 
HHYeHHOH Bapvaluu B wmo000M oTpeske [a, 8] C (ap, bg). O6o3HauHmM yepe3 
i aa Bes (Gp, be) THIbOCPTOBO MpOCTpaHcTBO BCeX Sg-H3MePHMBIX H CYMMUpye- 
MBIX C KBaflpaToM Ha (dg, by) PyHKUNH. 


Kak mloka3aHo B ('), ecu Onepatoppl R, uw Rey, oTOOpaxartomtue Bce Hy, 
Ha Bce Hy», COCTaBJIAIOY H3OMeTPHYecKylo Mapy, T. e. 


(Rafi, R fede. a (Ruilis Rife)o, =a (fi, faa, (fi fe € f1,), 


rae (7; Z)o, = \ i (x) g (x) dog (x) — CKamapHoe mpouaBeyeHue B COOTBETCTBYIO- 


ap 
lleM mpocrpauctBe Hy, TO cymlecTByIOT Takue agpa K(E,x) u K, (&, x), 470 
K(&x)€Hi, KG x)€M, (EE (a2, b2)) (1) 
Hu pu smo60m f (x)@H, umeem 
b, bs 
\ 2 (x) ex (x) dos (x) = | K & x) f (x) dor (x), (2) 
; , 
\ 8° (x) (x) dor (x) =| KG x) F (2) dor (2), (3) 
rae g(x) = Rif (x) wg" (x) = Raf (x). Sgecp 
eu ts 10,5) = ly CTE, 0) 
Ce (x 7; 0, x€ [0, é) ’ 5 = 0; ee (x) —— 0, x€ [E, 0) F) § = 0. (4) 
Ormerum, ato K (, x) u K,(&, x) cBa3aHbI cooTHOMeHHeM 
by ry bs 
\ KE x) K, (9, x) dor (x) =\ ee (x) ey (2) dos (x) (5) 
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r 
# 00a nonHI. Tipu 970m HeKoTopoe ue K(§, x) Mbl Ha3biBaeM 110 JIH bIM 
B H,, ecau u3 Toro, uTO f(x)€H, u \ K (&, x) f (x) do, (x) =0 mpu  Bcex 


ay 

$€ (de, bg), cnenyeT, uo f(x) =0. B uacrHom cayyae usomerpuyeckoro ome- 
patopa R, oTodpaxatomero sce H, na Bce Hy, umeem R= R,=R,;. B atom 
enyaae K (6, x) = K, , x) = K€, - x) u dopmyar (2), (3) u (5) umewr ecto, 
ecH Besye sameHuTh K(E,x) u K,(&,x) yepes K(E,x) mu monomuTh g(x) = 
= g(x) = Rf (x). 

TlomesHo OTMeTHTb culeyIouly10 Teopemy 

Teopema 1. JTycmb npu ecex.&€ (ds, be) umeem K(&, x)@€ Ay, npuuem 
K(&, x) noano 6 Hy u yOoeremeopsem ycaceuto 


by be 
\ KE x) K (4, x) day (x) = | ec(x)e(x)dox(x), & 0 € (abo), (6) 


npu ecex §, HE (ds, be). Toeda cywecmeyrom noanoe ¢ H, s0po'H (E, x) u makoit 
usomempureckull onepamop V, omoOpasariwuti ece Hy, Ha ece Hy, umo ecau 
nononxcums g(x) = Vf (x), mo npu ecex f (x)@ Hy u ecex EE (ds, be) 


be by 
\, g(x) e: (x) dos (x) =| KE x) F(x) do (2), 
b b 

\ F () ee (x) dai (x) = \ HE *) g(x) do. (x), 


APurem BoINOAHAIOINCA COOMHOWeHUA 


db, by 

\ HG #) H (n, x) doz (x) = \ &: (x) en (x) dor (x), E, 4 € (a, bi) 

A Nien 

\ K Gx) en (x) doy (x) =| H (a, x) ey (x) dos (x); EE (a,b), 1 € (ars b1). 


Sra TeopeMa OMpaByblBaeT cJefyroulee onpegenenue. Beakoe nomHoe Aqpo 
K(é,x) Hasbipaetcd AA POM H30MeTpHYeCKOrO ONMepaTopa, eciu 
pH Bcex €, 46 (ds, bg) BbINOMHAeTCA yCJOBHe (6). 

Ycnospumca Jasee ropopuTb, uTO (byHKuna K (E, x), oMpemenenHaa pu Bcex 
E€ (ay, bz) U XE (ay, 6,), aBneTcA B-a pom, ecu cyuiecTByeT Takax (pyHK- 
HA K, (E, x), onpeflemeHHaa mpu Tex xe € u x, ¥TO K(E, x) u K, (§, x) YROB- 
JeTBopsioT ycnoBuaM (1) u (5) Hu, KpoMe Toro, 06a NOMHEI. IIpu stom K, (&, x) 
Mbl OYT€M HasbiBaTb compa xKeHHbIM Cc K(E,x) aAapom. AcHo, 4TO co- 
UPAKEHHOe APO OMpemeAeTCA EMMHCTBEHHBIM OOpasoM. OveBHAHO Takxxe, TO 
Apo, comps2KeHHoe c B-apom, camo aBuaetca B-AnpoM. 

Ycnopumes Janee ropoputb, uro B-agpo K(é,x) aBaAAeTCA Oec- 
Cee BbIM, ec MOO dyaKuun f(x) @ H, cooTBercrByeT HekoTOpad PyHk- 
uua g(€)€H, Takax, uTO mpM Bcex YE (2, 0s) 

Te a sult b 


| FO) (nx) do.( =\ 2 @en@) de®. (7) 


ay a2 


Ouesngqno, uo g(&) onpemenaeTca eMHCTBCHHBIM OOpasom. 
Teopema 2. J[an mozo umo6u B-adpo K (&, x) O0ta0 Oé€ccenesolM, Heo0- 
xoOUMO uu Oocmamouno, umobol cytWecmMe06aA MaKOl AUHEUNELU OePAHUXeHHolU 
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onepamop A, omo6pasarnuuti Hy, 6 ce6a, umo npu ecex § € (a2, bs) 

AK (&, x) = K€, 4), (8) 
2de K (E, x) — 20po neKomopoeo us0mempu4ecKoeo Onepamopa, omob paxcarolyecd— 
Ay He T13. 

Bgejem Temepb NOHATHe THDOepToBa Agpa. Bygem ropoputb, yto B-apo | 


K, (, x) aBIneTCA TUbOEPTOBHIM, ec mMOCOH dyHKuMM g(&)€H2 coor — 
BeTCcTByer HeKkoTOpad dbyHKunsa f (x)€H, Takaa, 4TO 


by be 
| #2) K (n, #) doi (x) =| g@en@)do ®. (9) 


OuepnyuO pu 3TOM, TO PyHKHs f (x) OnpedeseTCA CMHCTBEHHbIM OOpasom. 

Teopema 3. J[ua moeo umobo B-s0po K,(&, x) Oolao etunodepmosoim, 
HeoOxOOUmMO U Oocmamo4HO, umMoOObL CYLeCMeOBAA MaKOt AUHEUHOL OC2panu4en- 
Holi Onepamop C, omo6pascarimutt H, 6 ceOs, umo npu ecex EE (As, be) 


K, (&, x) =CK (é, x), (10) 


2de K (E, x} — AOpo Hekomopoeo uU3s0mMempuuecKo2zo ONepamopa. 

Teopema 4. [pu eoinoanenuu stoboe0 u3 ycaoeuti (8) uau (10) coomeem- 
cmeyrouue onepamopot A uau C o6pamumet 6 mom cmolcae, umo us Af =0 
unu Cf =0 caedyem f = 0. 

Teopema 5. Ecau nexomopoe B-adpo Oecceaeeo, mo conpsdiceHHoe C HUM 
AOpo eunvbbepmoeo, u Haobopom. 3 

Teopema 6. Ara moeo umobo B-adpo K (&, x) 60ta0 beccenesbim, HeoOxo- 
JumMO U Oocmamo4no, umMOObL CYLIeECMB6O6AA MaKOtL NOAOIWCUMEACHOL OepaHUuueH- 
Holi apmumoe onepamop T, onpederennoui Ha Hy, umobol npu ecex §& E (do, be) 
BbINONHANOCH YCAOBUE 


K, (€, x) = TK (&, x). (11) 


MoxuHo OKa3aTb, YTO pu BbINONHeHHH ycnoBua (11) onepatop oOpaTuM, 
Tees jf —=— 0 Cnenyer |) — 0; 

M3 9TOH TeopeMbI HeMeJVICHHO BbITeKaeT aHaOrHYHOe yCJIOBMe JIA THJIb- 
OepToBbIx sep. 

YcuOBuMca Telepb Ha3bIBaTb HeKoTOpoe B-agpo agpom Pucca— 
Muwlepa, ecH OHO OFHOBpemeHHO HU OecceseBoO H rubOepToso. JlerKo Bu- 
WeTb, YTO eCJIH OMHO W3 ByX CoNpAxKeHHHIX B-ayep aBmnetca agpom Pucca — 
@Mumepa, TO M Apyroe Takxe. 

Teopema 7. Ecau K(&,x)—s0po Pucca—@®uwepa, mo npu atwbom 
I (x) € Ay cywecmeyiom edurncmeenHolm 06 pas0m onpederennole PyHKuyuu g (x) € Hy 
ug (x)€H, makue, umo umefom mecmo pasercmea 


bs by 


|) (x) e¢ (x) dos (x) =| KE x) F (x) do, (x)s 
» roles 
\ a (x) 0: (x) dos (x)=\ K€ 2) f (2) dor (x). 


ITpu amom cywecmeyrom makue noaosxcumeronole Koucmanme. M, m, K, k, «mo 
6bINOAHSUOMCA HepaseHcmea 


MILF lls S| 8 Ilo < MII Files RII Files <1] 8" los < K I Flow 
Teopema 8. Jlza moeo umo6et B-adpo K (E, Xx) Oolao sd0pom Pucca — 
Puwepa, weocdxodumo u Oocmamouno, umobe. cyiwecmeocsan maxkoti aunetinolti 


OepaHudenHelll onepamop A, omobpasicarowuti H, Ha ece H,, umo AK (E, x) = 
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K(&, x), ede K(&, x) — adpo HeKomopoeo usomempuueckoeo onepamopa. IT pu 
mom onepamop A umeem oepanuuenHolti o6pamuxoitt. 

Teopema 9. Jas mozo umo6o1 B-adpo K(E,x) 6otao ndpom Pucca — 
uiuepa, HeoOxoduUmO uU OocmamouHo, umobel CytMecmeoe6aA maKoli oepaHudeH- 
blll NOAOICUMEALHO-ONPeOeACHHOUL IPMUMOB Onepamop T, onpedeneHHolii Ha Hy, 
umoOol Npu 6CeX EE (dz, by) BolnoAHAAOCe ycaogue (11). 


IIpumem tTenepb cJleqytoulee onpenesenne. B-anpo K (&,x) Ha3blBaeTca 
a3HCHbBIM AAPOM HIM AMpomM Pucca B Ay, ecm cyulecTByeT Takoe 


~ 


momnoe B H, appo H,(E, x) (x € (a, bs)), cBa3anHoe c K (E, x) coornomenuem 


by bdr aa 
\ K (m,x) (x) dos (x) =) HG, x) 6 (2) dos (x), 


yTo m060H dbyHKuHH f (x) @ H, coornercTByeT HeKoTOpad dyHKuuA g(x) EA 
akas, ITO 


) bs Cie tata 
| \ f (ees (x) dar (x) =|, x) g (x) doo (x), 
mpHuem 3 : 

os bs ea 

\ g(x) €: (x) dos (x) =\ F(x) K, x) dox(2). 


STO olpeseenne onpaBblBaecTcA CezyIouluMu CooOpaxeHuamu. Llycrp K,, (x) 
ose 
u K, (x) — JBe NOJIHbIe NocseqOBaTebHOCTH PyHKUHH B Lz (a, b), cocTaB.1A10- 
mve OHNOpToroHaJbHYy!O CHCTeMy. 
Tlom02KuM 


K (6, 2) =\ Ku(x)ec(x)d tal, Ved by eo ee 


0 


b 


A (@*) =\Ky (ue (u)du, §6(a,0), x=1,2,... 


a 


Jlerko BuleTb, uTO ecaH {K,(x)}—O6a3uce, To mua K(E,x) nu H,(E, x) 
HMeIOT MeCTO BCe Te YTBepXKJeHHA, KOTOPble Obl UPHHATHI! B MpHBeXeHHOM 
BbIe ONmpeyeseHHu sAyep Pucca. 

Teopema 10. Bcaxoe B-nzdpo K(&, x), seantoweecn sOpom Pucca — 
Puiuepa, Aeasemca makoce sdpom Pucca. ITpu smom conpsstenHoe s0po 


K (E,x) maxowe seasemca s0pom Pucca. 

_B 3akstoueHve 3aMeTHM, 4TO, Kak OblIO ycTaHoBseHO B (1) (Teopema 3), 
ecu omepatopp! R,; u Ry cocTaBAIOT M3OMeTpHyecKy!lo Mapy, TO Karp 
M3 HUX NopoxaeT Apo Pucca B cMbICJIe MPHBeAeHHOTO BbILWIe ONpeseeHHA, 
IpHYeM 9TH Apa COMpAxKeHb! Apyr Apyry. 


VUucrutyT MaTeMaTHki W MexaHuKu Tocrynvio 
Axkayemuu HayK ApmCCP 25 II 1960 


WMTHPOBAHHAS JIUTEPATYPA 


1M. M. Lxp6amanu, JAH, 129, Ne 3, 456 (1959). *%? © Puce, B. Cexe- 
baatbBuU-Hagbs, Jlekuun mo dbyHkuMoHambHomy avamusy, WI, 1954. 3H. K. Bau- 
»u, JAH, 54, 383 (1946). *H. K. Bapu, Yu.3an. MIY,B. 148,4,69(1951). ® C. Ka- 
tax, IT. Ulrewturays3, Teopua optoronambubx pazos, M., 1958. 
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Tloxaangp Akagemun nayx CCCP 
1960. Tom 132, Ne 5 


MATEMATHKA _ 


JI. E. EBTYWIAK 


NPOMSBOAHAS JIM WU AW@SEPEHUMAJIbHbBIE YPABHEHHS MOJIA | 
FEOMETPHYECKOLO OBBEKTA 


(ITpedcmaeneno axademuxom II. C. Aanexcandposeim 20 II 1960) 


TeomerpvuecKuM OObeKTOM Ha3bIBaeTCA TOUKA OOOO MpocTpaHcTBa Mpey- 
CTaBJICHHA HeKOTOpOH rpynmbl. B HacToAWel cTraTbe paccMaTpHBaeTca rpynna 
aHaJIUTHUeCCKHX mpeoOpasoBannit n MlepeMeHHbIx x‘, Ory rpymmy MoxKHO ompe- 
JICMTb CHCTeMOH nN HHBapHaHTHbIX (OpM w*, yROBAeTBOPAIOWIMX CTPyKTYyPHbIM 
ypaBHeHHaAM 


aes [oes] (Lib se eee 


Hopmasbuple MposomKeHHA MCXOMHOTO pescTaBeHua (x*) sTOH rpynnpt 
{ { 
BBOJAT HOBbIC MHBAPHaHTHble (POPMbI Wp;.--, Wf...49, MOKYMHEHHbIe CTpyKTYp- 
HbIM YpaBHeHisiM 
p 


i f) 
DOky...bp ies Araneae [o(e,...% ae Rpt] ++ [co wy,.. Rpt: 
g= 


i nil 
Jlio6oe mpeycrapsenue (x', I’) Tenepb ompefemseTca Kak mpocTpaHcTBo 
Ne€pBbIX HHTerpasioB BUOJHeE HHTerpupyeMoH cucTemMbl dopM 


Il Ik i Ikl_ i 1 ER 
wo, AM = 0! + Tyo FT oy + tT POR. tps 
ee of 
rue-pee <1 Te Bus IIpHCOeAHHEHHEIX MHBapHaHnTos I”. 
Jee I’ vcTomKOBbIBalOTCA KaK OTHOCHTeJIbHBIe, a mpeodpa3yto- 


muecst IY Kak aOcOJIOTHEI€ KOMMOHEHTHI COOTBETCTBYIONerO MOKAaJIbHOrO reo- 
MeTpuueckoro oObeKTa B Touke x?. MbI yCOBUMCS COBOKYHHOcTh (opm 


Cigar tweak O603HataTb KpaTKO OKp: 


i TI 
YcOBue HHBapHaHTHOCTH YTeomeTpuvyecKkoro oGbekTa (x', I”) sanmmertca 
Tora CIeAyIOWWMM OCOpa3som: 


w=0, dit ba OeeaO 


Bo3bMeM B KauecTBe MpOCTpaHCTBa ONOPHbIX SJIEMeCHTOB Kakoe-JIHOO Mpo- 
cTpaHcTBO HpeycTaBeHua (x, p*) C HHBapwanTHbimu (cbopmamu 


o,  Ap* = dp* + pfx... 

TIpoctpaucrso (x‘, p*, IP’) raxxe ABJIACTCH NpOcTpaHcTBOM ipeAcTaBJleHuA 
rpynnpt. Ilogem reoMerpuyeckoro o6bektTa (x', ne B npOerpaneyee ONOPHbIX 
3JIEMEHTOB Ge p') HaspiBaeTes! mHoroo6pasuve TY = f! (x’, p*) B mpoctpaH- 
etse (x, p*, I’ ye 

KoneuHble ypaBHeHus MouiA cpasy NpHBOAAT K AudbepeniuabHbIM ypaB- 
nennam AI’ =TJAp* + Tlo*, wan 


dt! = —T"fPax, + Ta (dp* + pi toi ,) + Tio*. (1) 
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ok Wess 


_ Meroyom npogomxKennit u oxpatos (') K jaHHOMy MoJo MHBapHaHTHO 
IPHCOCMHAIOTCA NOJIA J PyruxX reomMeTpuyeckHx OObeKTOB. Hamu moKa3aHo, 
ITO Auddepentmabublx ypaBueunli (1) u onepauni npoxosmKeHult vu OxBaTOB 
AOCTATOUHO JIA TOrO, UTOObI ABTOMATHYECKH COCTABIATS MponspogHuple JIu (?) 
MOOLIX MOPAAKOB TeoMeTpuyeckoro O6beKTa JlaHHOrO Moa H OOOrO MHBa- 
pHaHTHO K HeMy MpvcoequHeHHOrO Noa. I1pH stom mpousBoquan JIM Beruuc- 
JIfeTCA B MPOM3BOJIbHOM cucTeme OTHecCeHUA. 

HlaHo BexTopuoe none V'=V" (x), oTHocuTembHO KOTOporo ocylecTB- 
adetca Audpdepenunposanne JIu. Lucdepentiuanpupie ypaBHenua sToro nowA 
AV’ = dV' 4+ V*o, = Viw* uw ux npogomKenna 


BV Vc wd le = 192 


Ss 


OnpefenaloT dbyHqaMentambubili reomerpuyeckuli oGbeKt (V", Viy...) Vigurky) 


“= ——=~, — Staple ventana 


MopaykKa $s, KOMMOHeHTHI KOTOporo O6o3sHa4duM KpaTKo (V%, Vx,)s 

Teopema 1. Omnocumeaonoie Komnonenmot npouséeodnoli Ju nora 2eo- 
mempuueckoeo obvexma I’ eeipascaiomca npaeoti uacmbio ypaenenutt (1) nocae 
BOMeHbL 6 HUX w Ha V', hye echg Ha Viiuswokg u dp* nyasmu: 


L : é 
DY! = —TPV, + Tap'hVik, + TeV". 


Caeactsue |. Ipouseodnaa JIu onoproeo o6vexma, a makoce o6eeKma 
V', es Vn.6) paena HyAN. 

CaenctBue 2. Ecau mynxyuu T° = ©? (L’ ) onpedenstom oxeam noan 
zeumempuueckoeo obsexma T1® nonem I’, mo 


Cnenctsua 1 u 2 jatwr 
Cneactpue 3. I1pouscodxnan Jlu emopozo nopsdKa ébipascaemca uepes 
npouseodnyto JIu npodorsenHoeo oOseKma no dopmysam 


by G 2 Fi IE, 
DT = — D(I'%") Vik, +D (Ca) pV, + DTH) V*. 


Takum cOpa3om, mpososxKeHNe Onepanuu Auddepenunpopanua Ju cBo- 
uTcA K HOpMaJbHBIM Nposou2KeHHAM ypaBHeHH (1). SHanHHe KOHeUHOrO: 
3akoHa NpeoOpasopaHua BceX NOJyuaeMbIX MpH NpPOMomKeHHAX UM OXBaTaX 
OObEKTOB CTAHOBHTCA HeCHY2KHBIM. 


* L 
ve I 
O6pemuHeHHe OObeKTA I’ u ero npouspognot Jin I’ = DI’ ects tTaxxe 
reoMeTpHuecKHH OObeKT. 


* 
Gh RUE awl 
Teopema 2. Hxeapuanmnomu gopmamu npedcmaerenua (x,1, I) 
ABANIOINCA GOpMol 


‘ : 7 * ar’ Ke NK 4 
Oo, AD paid sD tommogn AL tall Sie ds Oe 


: ef 
Orcioya wHenccpefscTEeHHO CyepyeT, 4YTO NMpoKsBOqHAaA Jn o6bexta [ 
oOpasyer CaMCCTOATEJbHbIM (HX MPHYTOM JHHCHHBIH OMHOPOAHBIM) OObEKT IMIIb 


i aoe eae 

B calyyae, Korga oObekT I” smMHeHuHbIM. : 
Iipumep. Mot npHMenum janHyto 3fecb TeopHio MpousSBOMHOU JIu aaa 

OTHICKAHHA MHBapwanTHOH OpMbl ypaBHeHHll Diinepa u BapwalMl unTerpasa 


We Wace Headed), Gy eS lint afi tel.) 
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pacnpoctpaHeHHoro MO p-MepHOH MNOBepXHOCTH x'= gi (t*) u CORD ee 
1 1 a i 1 a 
NlepBble H BTOPbl€ YaCTHbIe MpOMSBOLHbIe x, = Ox /OL UW Xap = ox (Otol . 
IIpocrpancrso napametpos ¢* (Tak %e KaK HM MpOcTpaHcTBO (x*)) mojBep- 
raeTca rpylme anasuTuyeckuxX MpeoOpas0BaHHH € COOTBETCTBYIOULMMH MHBa-— 


a . 
puaHTHbIMn (popMamu 6* wv ux HOpMaJIbHLIMHA MpomoMxKeHHAMM 4p,...6,. Ilocae- 


e 1 i pa 
JOBATEIbHLIE NpPOLOM*eHUA LuppepeHuMaNbHbIxX ypaBHeEHH w = i,0" MOBepX- — 
HOCTH J\aloT 


a 


Ani, = dv, + Mok, — 0508 = ri0”, 
Aken Sdhip + Nees, — heal! —hgy0h => heer = ane Ole 
Cuctema pop (6", «, Adz, Aas) BNOHe HMHTerpHpyeMa HM oMpesesAeT 
npocrpaHcTBo mpeycrapnenua (2%, x', Xa, Xap) MpAMOrO MpousBeyeHuAa rpyrn, 


jelicrpylomux B mpocrpancrBax (f*) u (x). Sanumiem Hall MHTerpadl B HHBa- 
pHaHTHOH (dopme: 


es ikieaal 


Beauuunpi (2°, x', Xa; Xe, F) BMecTe TakxKe ompeylens1oT mpocrpaHcTse 
MpeqcTaBsieHuAa C HHBapHaHTHbIMH (popmamu 6", w, Adj, Aas, df — fg. Tloaptn- 
TerpasibHand (yHKUMA WopoxKsaeT PuMepnoBpepXHOCTb B HEM C_ AnddepeH- 
UMaJIbHBIM ypaBHeHuem 


df — f0% = fab* + fw’ + FEARS + FPP Ade. (2) 
Tleppoe mpogosmKeHue ypaBHennsa (2) qaeT 
dfs fle — fal: — fOsgen gah tae Oi Oe 
= fag0" + Faw’ bf Akos Pav Ake 
df, — frome — fi68 feeOhy Te heen =o We haa = 
= faiO” + fin” + fi, AME + fiz ANS, (3) 
dit + F203 — frat — F205 — Fe? xpos: + fP%O6, = 
a= gi0 afc tuifee AN: Eine, 


dp? + FPO, + fr! — FePot — fier = pelo” + fefo* + fiz ant + pier an, 


IIpu 3TOM JIOJIKHbI ObITb BbINOJIHeHbI YCJOBHA He3aBHCHMOCTH MUHTerpaJia 
OT MapaMeTPHYeCKOTO MpeycTaBJIeHHA 


fo = 0, fake DOM fh =O, fe (4) 


Tenepb Mbl MO?KEM COCTaBHTb TepBylO HM BTOpylO BapHaluH UuHTerpaa, 
YUNTHIBAA, B COOTBETCTBHM C TeopemMol 1, mulb ypaBHeHusa (2) u (3), BbIpa- 


enna opm Adj, AXig WH Nomarat B Mpouecce cocrapnennsa Use 6, 2 0: 
ie ‘ ; ; : 
yl {Di eres \ (Ev’ + fide + F2° (MoV + AERViz)) [97 ... 8). 
O6o3HayuuM haVie = Na, Male + ee esha Sameyax, TO, B cHJy 
Eas 
cnegctBun 1, DA, =0 u DAgg =0, nonyuaem Btopyto Bapuaunio 
2 Fe 1 p E t 2 aad i aBad 
oS ND yO eee \ (DRV + Df? Na+ Df?" Aga) (8°... 97], 
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fae mpouspoguywo JIn or f;, fi, f7° nomyyaem u3 ypaBuenuit (3): 


iV, uPeN Vigor fa keg Vir efi hekeVine ete ce hae oe fe Noes 


iL. 


fi = faVi + OPRPNAVin + FhaV" + FENG + fle Mb, 

Be five + fev! pea + ETAL, 

YkKaxKeM B 3aKJIIOUCHHe HHBapHaHTHy!o (OpMy ypaBHeHHH OQlinepa 
he = fe — fie + Piva: 6 = 0, 


rae fia = fieke + fet dis -+ far°htog eCTh pesybTaT Mpumevnenua K f% omepa- 
Topa NOHOH MpousBOAHO mo napametpam ¢° u fe2..— pesybTaT AByKpaT- 
HOrO IIpHMeHeHHA 9TOrO ONepaTopa K fe°. Benuuuun hp oOpasyloT OTHOCH- 
TeJIbHbIM KOBeCKTOP, KOMMOHEHTbI KOTOPOrO, B cHJy (4), HHeEHHO 3aBHCHMBI: 
Ape = 0. 


Mockosckuit rocyapcTBeHHbI yYHHBepCuTeT Tlocrynu.io 
um. M. B. Jlomonocosa 16 II 1960 


HWHMTHPOBAHHASA JIMNTEPATYPA 


LT. ®. Jlantes, Tp. III Bcecowsu. mate. cpe3ga, 3, 1958, crp. 409. * B. JI. JI a- 
ates, Tp. cemaHapa Mo BeKTOpH. UM TeH3OPH. aHasu3y pu MrY, B. 10, 227 (1956). 
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Jloxxagp Akafemun nayk CCCP 
1960. Tom 132, No 5 


MATEMATHKA 


B. KABAKJIA 


O HEKOTOPbIX SAWAYUAX MHTEPHOJIALMM B KJIACCE Ay IPH p< 1 
(IT pedcmaeneno axademuxom B. H. Cmupnoeoim 18 II 1960) 


1. B pa6otax (+ *) cpequ Apyrux BOMpocoB paccMaTpHBaeTcs cCJenyrollan 
3ayada: JaHbl f TOUCK Ay, Ao, yn ([Ag| <1) H @ UMCeM Cy, Cy,..0,Cn; TPe= 
OyeTca HaliTu cbyHKimio Kiacca Hp, MHTepnoOsMpytollyO B TOUKAX Ay 3Haye- 
HUA Cp, C HavMeHblleH HOpMoH * MO cpaBHeHHio ¢ ApyruMu dyHKUHAMH 
TOTO %Ke KJlacca, MHTepMoJMpy!IouluMN Te »%e 3HaueHHs!. McKomaax B 3afaue 
(byHKUMA B JaJIbHelINeM HasbiBaeTCA MMHMMaJIbHOH. B ykasaHHbIx padoTax 
JOKa3bIBaeTCA CYMLECTBOBaHHe, OOULMH BU, HM eJMHCTBEHHOCTb MHMHHMaJIbHOK 
(byHkuuu B cayuae ps1. B uactuocru, B (*) WOKa3biBaeTCA: JIA TOTO 
yTOOb! PyHKuHA f (Z) Oblla MHHMMAaJIbHOH B KMacce Hp, p > 1, OTHOCHTeIBHO 
3aJaHHbIX hp HW Ce, HEOOXOMMMO H ocTaTOUHO, uTOOHI f (Z) HMea BUY 


n—l1 


=A]. — mean (1 —“cepz)?” Tl — ke), (1) 


k=1 


THe A, ay, %,...,%n—1 (|%| << 1) — HeKoTOpble KOHCTaHTHI, a MmpousBegenne IT’ 
pacnpocrpaHvAetca Ha HeKOTOPble HH Ha BCe G&,, JIA KOTOPBIX |ag| <1. 
CymjecTBOBaHve MMHMMaJIbHOK (yHKUMH B KsIacce Hp, p>O, cneayer Tpu- 
BHaJIbHO M3 MIpHHIWMa KOMIMaKTHOCTH. 

ABTOp HacTOAWeH CTaTbH paccMaTpHBaeT (POPMY MUHHMMAaJIbHOK PyHKUnH 
HM BOMpoc 06 ee eCJMHCTBEHHOCTH B cJIyuae p< |. 

2. Teopema |. Ecau dynkyua f(z) munumanonan @ Kkaacce Hy, p>O, 
OMHOCUMENDHO BSAOAHHOLX hp U Cp (k = 1, 2,...,n); b(z) — npouseedenue Base, 
cocmaenennoe Onn nyAeti f(z), mo dynKyun 


H Won , 
ga=(42)P" oe, 20e p>bp, (2) 


ABATEMCA MUHUMQAADHOL U npumom eOuncmeenHoll muHUMaAoHOL 6 KaAacce Hy» 
OMHOCUMEALHO hp U CBOUX BHAYeNUM (OA KpamHolX hp — omHocumenbHo ata: 
4eHULL COOMBEMCMBYIOLUX NPOUSBOOHLIX) 6 IMUX mouKax. 


* Hopma ¢ynxunn f(z) €H,, p >0, ompenensetca papencrBom 


Qm 


\Flla, —{ 140%)? a0 1? | ene f (e%) = lim f (rel, 


eal | 


OuepuyHo, mpx p< 1 HasBaHHe «HOPMa) MO2KHO COXPaHUTb JIMIWb YCMOBHO, TaK Kak B 39TOM 
cayuae BooOmle He yJOBMeETBOPAeTCA HepaBeHCTBO TPeyrouIbHHKa. 
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ow? de 4 sh eh 


Cxema 0Ka3aTebcTBa TakoBa. JlonycTuB, 4TO cyllecTByeT MHMHMMaJIbHaA 
* * 
pyuKxuua g°(z)€H,, gi (z)= g (2), wuTepnomupyioulad Te xe 3HaYeHMA, Kak 
i g(Z) B TOUKaX 2, (T. e. ||g* lity S| ]la,)» Mosyansa Opt: 


1) eco 2° lly. <llln,, 7 BewBoneTer HIF Uy, <lifilli,» THe 


P@=(22 PP ge 


MHTepnowMpyer Te *Ke 3HaveHHA, KaK [(Z) B TOUKax hy, a 9TOrO ObITb He 
MOKeT, TaK Kak [(Z) MHHHMasbHas; — 
2) ecu Ile", = Slag TO BbIBOMMTCA, TO MOUTH Besze |g" (e’%)| = 


= |g (e’°)|; orcioga BbiBoyuTcA gp" (z)=g(z), Yero He MOxeT ObITh TO Jomy- 
IeHHIO. 

Teopema 2. Murumasnonaan 6 xaacce Hp, O<p<1, Qynkuyua umeem 
eud (1). 

Ja joKasaTebcTBa OCTaTOUHO MpHMeHuTb Teopemy 1 npn p’ > 1. 
Torga MuHuMaJbHasd *byHKuMA (2), KaK H8BeCTHO, JOJDKHa WMeTb BHA (1) 
(Tne p =p’), a TeM CaMbIM H 


(2) = [£3 Pree (3) 


OyneT uMeTb Bug (1), Tak KaK mpeocOpasoBaHHe (3) H3MeHAeT B BbIPAaKeHHN 
(1) ToubKo p. 

OnpenenenHue. Hasopem HHCKCOM MHHHMAAbHOCTH (fy) TOU- 
HYlO HH2KHIOIO TpaHb TeX P, WIA KOTOPHIX BbIpaxkenve (1) (c duKcHpoOBaH- 
HbIMH Op, hy MH HYJAMH) ABJACTCH MHMHHMAJIbHOH (byHKUHMeH OTHOCHTeJIbHO 
TOUCK A, H CBOHX 3HAaYeHHH B 9THX TOUKAX, a WHeCKCOM e€/JMHCTBeHHOCTH 


(py) — TouHy10 HM KHIOIO FpaHb TeX P, JWIA KOTOPbIX yKa3aHHOe BbIPaKeHHe 
ABJIACTCA €MHCTBCHHOM MHHUMaJIbHOH (pyHKUHeH. 

OueBu HO, TO ompeyeseHHIo ee are 

M3 tTeopempr | uv vccneqoBaHHA HHTepNOAUMOHHOM saqaun B culyuae 
meh, = (0: 6, = 1, Cy > 0 cnenver: 

Teopema 3. Hxdexc muxumanbHocmu py pager uHOeKCy eduncmeen- 
HOCMU U, Np coomeemcmeyrowem nodbope hy U Ce (R=1,2,...,m) moocem 
npunumams so0bvle sHaveHua us uxmepeana [0,1]; npu p=py PyrKkyua 
(1) séasemca MUNUMAaNHOLL, HO moocem Oolms NeeOUNCMeeHHOLL MURUMAAb- 
HOU. 

IIpumep. ®ynxuus f, (z) = (1 + 2)? aBaaeTCA MMHMMaJIbHOH B_ kJiacce 
H, B cayyae 4, =),=O0 oTHocuTembHO 3HaueHHH cy; = 1, c,=2 (T. e. 
f,(0) =1, f,(0) = 2), no bynxuns fp(z) =(1 +2)? He GyzeT MuHuMambHOMt 
HH B OfHOM Kuacce Hp, mpu p< 1. 

Sameuauue. IIpu \;=),=0 u mo6om p<_1 cyulecTByeT eHHCTBeH- 
Hoe 3HaueHue OTHOMWeHHA |C./C,|, IpH KOTOpOM B Ksacce Hp, cyllecTBy!0oT 
[Be Pa3IMUHbIe MUHUMaJIbHbIe (PYHKUMH OTHOCHTEIbHO hy, Ag} Cy, Cy (T. €. 
MHTepnouMpylollve OMMHAKOBbIe 3HavyeHHs). 

_3. Via uccieqoBpaHua WHTepnOsAUMOHHOK 3anauH B ciyuae hy = hg =O 
nomyyaetca TouHam onenka qua |f’(z)|. B uacraocru gna f(z2)€ Mp, p< |, 
cipaBeIHBa OlleHKa 


A(z) Filly 
| ji (2) | q a Ee | 2 ier : (4) 


re A(z) — orpaHHueHHand JenCTBUTeIbHasl (PyHKUHA, OlpeyeisemMad paBeH- 
°TBOM 
3m 4003 


h(z) = max)}2 (i—4y" (1 tr eeaarclteee ; 


V p@—p) 
eee Z ; Vee |Z ) Pp 
aes +} 
a . =5) +325 
p 2;{ ate ‘ 7 2|2| fay p is 

esl, ee ast 

5 ary Ie Pea Ge ey ae 
BuspuroccKult rocyapcTBeHHbIli yHUBepCuTeT Tlocrynuaio 
um. B. KancyKaca 16 II 1960 


ta 


3 

UMTMPOBAHHAS JIMNTEPATYPA 
1C. A, Xapuucon, Yu, 3an. MIY, matemaruxa, 6, 148, 133 (1955). * C. A. X aam 
BuHHCOH, Matem. cOopH., 36 (78), 3, 445 (1955). *S. Kakeya, Trans. Am. Math, 
Soc., 22, 489 (1921). *A. J. Macintyre, W. W. Rogosinski, Acta Mathim 
82, 275 (1950). ® J. L. Walsh, Interpolation and Approximation by Rational Functions — 
in the Complex Domain, N. Y., 1935. 
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Jokxuaye AKkagemun nayx CCCP 
1960. Tom 132, Ne 5 


MATEMATHKA 
M. B. KAMMJIEBHY 
O CMEWIAHHbIX KPAEBbIX 3AJ,AUAX JJIS CAH YJIAPHbBIX 
YPABHEHMHM FHMEPBOJIMYUECKOrO THNA 
(ITpedcmaereno akademuxom C, JI. Coboneevim 29 I 1960) 
O6osHayuM uepes u(x,y,8,8’) w u(x, y,8, 8’) pemenua ypaBHeHua 
(y —X) Usy + B'Ur — Bly =0 (OSB <4, O<B' <1), (1) 


MpHHawwexkauywe K Kulaccy Ly B OOmacTH DOK QY LX) MlOJIYMJIOCKOCTH 
=X M YAOBNeTBOPAIOWWe Ha ABYX Tpanulax STOH OOIacTH KpaeBbIM ycuo- 


BHAM: 
(Ory y= 0, eh te) STO, (2a) 
u(0,y)=0, wuy(x, x) =v(x). (2b) 
TJo0xMM Dp STOM, 4YTO +(x) M v(x) ABaxKAbI HeMpepHIBHO Auddepenunpye- 
MbIe (pyHKUHM Ha oTpesKe (0, x), y= — Co) ne (@ 28 te 2B ays 


Teopema 1. J] ycmo nauancnole 3HaueHUA t1(X) U t)(X) CeABAHOL paeeH- 
CMm6IM t (xX) = P(x)%(x), ede P(x) —npouseoronan unNmeepupyemaa na 
(0. Xo) (Oe, x) (PyHKyuA. Toeda OaA COOMmeeMmcMeBYIOLUUX PeeHULL Uy Us 
gadaun (2a) npu $,>—,>0, PG)l(U —8)P(1 —B)T (1 — fe — 8) = 
= —I'(1 —8,) (1 —8, — 8) eoinoanaemca coomnowenue 


Ug (x5 Y, Bos B) = VK (x, Y; 5 By, B., Bo, B.) uy «; Y, 8, 8) dé, (3) 
0 
6 KOIMM0 POM 


Ky = (y— 2) y— I D2, 
2@=\POw—*—-H “Hat (D.=0/0x,8 = B, — 


Can) 


Ananoeuwnan opmysa cess npu 8 = 8, xl (1 — 8,) PU — B, — 6) = 
=T(1 — 8) P (1 — Bi — Bi), Ka (6) = Kt |p, umeem eud 
iy ea 


ts (2 Ys Bas Ba) — %oP (x) ta (Xs Yo Bass) = | Ka © or Ey, Ba Bidz (4) 
0 
Eom, B dactnocrus P(x) = 1; 8 = Be = 8.5 w(x—y)=x—&G, 


“0 (8) T (1 — Bx) P (1 — 8. — Ba) = T'(1 — Ba) FP (1 — 81 — Ba) 


Ky = 4 (y— xy 8 y—8) E(x) F (B, Ba, Bs ©), 
Ky = —obBi(y— x) 2 (y—By tt F (1 +B, 1 +.B, 25 ©). 


Han6onee npocryio @opmy npuuumaet (3), Korga Bo = Bi, t2(*) = 11 (%)e 
A uMeHHO, 3]/eCb 


“oI (8) (1 Pi — Bo) =P (1 — Bi — Bi), Be > 1 > 0, 
ta 9.81585) 0 Yap P| (eB yO Ey, Bas Bid dB. (Ba) 


0 
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OrpaHHunBasch KiaCCOM HauaJIbHbIX 3HaveHHii t(x), (2+ 1) pa3_ Hempe- 
PbIBHO ucbtbepeHUMpyeMbIX Ha HHTepBase (0, Xo), MOXKHO 3aMeHUTb (5a) pa3 
JIO2KCHHeM . 


e s Us (X, y, Bx Bs.) = E 
SaaS ea ee (k-+8,1—k—Bi —B)) Diuy (x, 4,81, 81) + Rn, (Bb) 


k=0 
B koTopom B,(p, g) = p—2°F (p, 1 —q, 1 + p; z) — HemomHas OeTa-pyHkHA, a 


— 4)2-+1 Siren: ° ; a» f | 
Ry = Oy eT ya EE Dea (1 Ws Bry Bi) 


0 
(y= x—6&, 0<0< 1). B cayyae SeckoneuHo Auppepenunpyemon pyHKUHA 
<(x) (5b) mpu n—> oo JaeT ABOHHOM pA, PaBHOMepHO M aOcOJIKOTHO CxOdA- : 
mulica B oOmacru D, KoTopbiii B CHMBOJMYeCKOH 3aNHCH CBOMUMTCA K (yHK- © 
uuu Humbert’a ®, (a, 8,7,X,Y) (*): ; 
Us (X, Y, Bi, Po) = xp" , (8, 1 —8,.— Bi, 1 +83 —p, — 8x) Ui (% Y, Bi, Bi)- (OS) 


Snecb p(y —x) =X, 8, = xDx, x28’ =x. Tpampmm caeqcrsvem papeucTB (5) © 
ABIACTCH: 7 
Teopema 2. Ecau na ompeske (0, X9) nNpouseodnaa v' (xX) nvAosUMEAoHU, 
mo npu ® =const 6 060% duKcupogannot mouKe (x,y) ob62acmu D dyHK- — 
yun u(x,y,8,8’) yOoleaem c pocmom napamempa Bf’. 
TeopemMa 38. Pewenua Uy, Us, OAA KOMOpOLX By > By > 0, vo (x) = P (x) v1 (x), 


C6ASQHbL PABEHCIN6OM 
“3 


Ua (x, U> Bar Ba) = | Ke (x, Ys 6 Bas Bas Bas Ba) ta (Gs Ys Pasa) dé, (7) 


npuwem  menepo xsl" (81) T (8,)P (f= Boy P (eae Bs) (2 — dene ai Pts a 
= —T- (8) I (P1 + Bi) (2 — a2 — a) 2, 


Ke = %Dz \ P(t) (xt) *(y —2) * (tad. 
e 

_ Korga P, = 6; — mepyto yactb tbopmy abl (7) cmeqyeT 3aMeHHTb BolparkeHueM 
Uz + xsl’ (B,) P (1 — Bx) (y — x) P(x)u,, agama 3nauennii y, (x) = v, (x) Hy2xKHO 
NOOKUTh Tam Kg = x4(y— x)—® (x — §)®-1F (B’, 1 — Bo, By @); x1 (8) = 
= —T(8,)T (ie Be) x3. [pu npeoOpasoBanuu MHTerpasOB UU, KaK HM Bbille WIA Uw, 
Hapsally CO CilyyaeM HeH3MeHHOrO Napametpa 8, cJieqyeT BbIZeIMTh Apyroii 
ocobbili culyuai nocrosHHbix sHayenuii B. A umeHHo, ecun 8, =8,, szpo 
Kz, BbIpOmManch, aer 


Ua (Ys Bas Ba) = >a \ (2-8 (Ey, Ba Bi) dE Gay alone). (8a) 


0 
Tlonaraa snecb v(x) C Lyi1(0, x), Haliqem qamee 
i 


(— x)* 


Us (X,Y, Bo, oy ie S) kl (k +B) Dy, (X,Y, Pr, 63) + Rn, (8b) 
k=0 
Ro= Tt \ @—9"*B g (1 +n,8) DEM Gy, Bas Bi) db. 
0 G—*x 
B mpegee, korga n—>0o, cymma (8a) B Kaacce L.(0 i 
MOxKeT ObITh 3aMeHeHa Sse eae ae ae a ee a 


Ua (X, Ys Bo, Bx) = xa (B) xy" (8, 8x) Ux (x, Ys Bis By), (8c) 
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rie Bi > Bo = 0; y(p, 2)'= BP (p)izey* (p, z) = HenouHas! TaMMa-(pyHKUMA Disepa. 
Teopema 4. Iycmp «(x)= P(x)v(x), 8, > 0, 8; > 0, By >0, By > 0, 


pal (Px) F (81) T (Pa) (1 — Bs — Bs) (2 — ay — ay) = OF (1 — Be) PG, +6), 
a dynkyun My, onpederena eviparcenuem 


My = ps (y — x) Ps (Pi (x — 98 y — Pr? eg tae, 
B 
Tozda wu, (x, y, 8, 8.) npecOpasyemcn 6 Us (X, Y, Bo, 9) COOMHOWeHUEM 


Us (%, Y, Bas Ba) =| Mi @ Det & y, Br, Bae (9a) 


0 


B uactuoctu, eciu P(x) =1, M, = ta (y— ae (Ca gyre TF (= 
— Bi — Bs, Bo, Br + Bo; ©), pal” (81 ++ Bo) = pl (8,) (8). Dro anpo cranoButes 
SJIEMCHTAPHbIM pH By = | — B,, KOPMa Mo = Pal, 9’ 
| Der ae 


| 


| hi 


OG —p a =i ee ae 
tt (x, Jy 1 — Ba, Bs) = Holy — x)” \(x— 9 * Det & y, Br Bi) az. (9b) 
0 
Pemaa untTerpasbHble ypapHenusa (9) oTHOCUTeEAbHO uu cuntad v(x) = 
= P(x) (x), P(x) P(x)=1, mNonyuvm o6patTHpie cBa3H. Tak, B culyuae 


Bo + Bi < 1 
ti (%, ¥, Bas Bo) =) Mo (€) un (Ey, Bx, Ba) 48, (10a) 


0 
x 


Wenn ayxt i as t) (x — ty — yh ie — yaa, 
Quel (1 — Bi) TF (1 — 83) (1 — Ba) T (Bs + Ba) = 
= —F (8) I (1 — 81 — Bi) (2 — a2 — a) 2". 
IIpu 8, -+8,=1 Bo BHewHTerpambHOM uleHe ananormuHol dopMysH cRi3H 
MOABIAeTCH, KaK HB (4), cyHKuMA P(x) Uy. Temepp 3HaYeHH10 P (xyes 


orpeuaeT ampo Mz =po(y— x) 2 1-8 (x — Ey 8-8 2(y —&) Byt8,~2 F (By + 
+ 2 — Fe tre — Bi — Be; ©); rel —B; — Be) = ee ry) T (LB) thas 
KoTOpoe gaer mpu ~y=1—8,,8,>>0, Be>>0, Bit Be<1, ps= 2 |p’ eae 


x 


is (x, Y, Ba» 1 — Bs) = ta (# — 8G) PO(y — BH, Bas By) a. (10) 


0 
Vis papencts (9b), (10b) mpu gocrarouHoH rmayKocTa dyHkumu +(x) u 
v(x) MoryT ObITb MouyyeHbI passoxwKeHHA BYya (5b), (6), (8b), (8c). 
Bomee cox%KHy!Io (opMy UuMeIOT MOAOOHDIe MpescTaBJeHHA AIA Apyrux 
aH IeHAEX eae ee eee we A Lait BBeeM OOO3HadeHHA 


Xp = kip", (8, 1—8, 148; 3); XS = kyxt "oO, (1B. 8, 
2—8,—p, —2,); aD (l-+ fy hU—s— B) are Bel (2—B)T (G46) = 
=T (8’) (2—a—a’)*+®’, yw paccmoTpum oOpaTHble onepaToppl (Xp) a 
aes see b— BaP) 2 Bae Peano al, 
(XB)? = ke(y — x)? De [x7 (8, 8s)], tHe el (IB) 2—8) =F (—B 8), 
Ral (6) (2—a — a)P+6—= OF (8 + 6’). Movies cuvtad t(x%) uw v(x) C Lo (0, Xo) 
NOWYYHM, HallpHMep, Us = xe Were )(XF 1) regia xX 2 [P (x) (XP) hie 
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Vntepecuo, Kak u B (1), HCCNeNOBaTb KOH@VJIOSHTHbIe Cyan YypaBHeHH 
(1). Samenum B (1) (2a) x Ha ex, a 3aTeM, MoMaran 2= —a/s, nepelitem 
K mpeyesy mpus—> 0. Sto pact qn yHKuHH 2 (x, y, P’) = lim u (ex, y, — a/e, B’) 

E> 


Yexy 7 Bz + 2, = 0; 2 (0,4) 90; z (x; 0) = (x), >-5(0) = 0y et 


Copepmian Tako 2%e MpeyesbubI Mepexoy B paBeHCcTBax (5), (6) wu mpH- 
HuMad BO BHUMaHHe, uTO lim [27 (z)] 40 (z+a)=1, natiyem dopmybl 


Z->00 


cpa3u (2) quid pelenui cunryiapHoH sagauu Typca (11): 


z2(x, 458) = (2) vb  +8:)a (ye) C= hf > 0), 


2a 660) = poe (LY P| eo texp[—22=O]n cn sna F 
0 


a 


Moxkno cBa3aTb (yHKUMH uw uM zZ M Apyrum nytem. Hanpumep, uMeeT MecTO — 
CooTHOIMeHHe 


ta (ts Bos) =2o(L)2 y—y | Q@aley he (12E 


re tq (x) = P(x) (x), dol’ (Be) T (1 — By) TT (1 — Bo — Ba) = — (1 — Be), 


Bs > >> 0, Q = emtD; \ (x — 12" (y — 2) “(e—) “1P (f) e—*tedt. Tipm 


e 


Mus & 


PB, =8; B mpasol uacra (12) mosBaseTca onomHNTeIbHOe cmaraemoe 

Ce) | y 
r(t—f,—B,) Lay—4) 
K (yHKunH ©,. Tloqo6upmu papencTBamMu oOcyLllecTBaeTCA H OOpaTHoe mpe- 
oOpasoBaHve HHTerpaJiOB uy, B pelieHua Zz. TlonyyeHHple dopMysbl CBA3K 
B pesyJIbTaTe MoOpxoysmero uacTHoro BbiIOopa 3HaueHHli t(x), v(x) Hu P(x) 
WaiOT BO3MOXKHOCTH) BHIVHCJNTb PA MHTerpasOB C H3BeCTHBIMH HIH HOBbIMH 
CNelHaJIbHBIMH (YHKUMAMH. 

SacilyKMBalOT TakxKe BHHMAaHHA paCCMOTPeHHble HavasbHble 3aqaun LWA 


cyHKunh (y—x)—*'u (x, ge i a 3) Moe (x, --) : 


|p (x)2,; ecmm xe P(x)=1, To Q(é) cBogutca 


Tloctynuzo 
27 1 1960 


UMTHPOBAHHAS JIMTEPATYPA 


1P. Humbert, Proc. Roy. Soc. Edinburgh, 41, Part I, 73 (1920—1921). 2 M. B. 
Kanuaespuy, AH, 1380, No 3 (1960). 
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Aoxnayn Akagemun nayx CCCP 
1960. Tom 132, Ni 5 


MATEMATHKA 


H. M. KOPOBOB 


CBOMCTBA H BbIYHCJIEHHE ONTHMAJIbHbIX KOI®OHLLMEHTOB 
(II pedcmaenexno axademukom H. M. Bunoepadocoim 5 II 1960) 


Byyem ropopuTb, uTo yHKunA 


co 
ahcee re ice »: C (ty, « «oy Ms) C2 (matrt--.HIMs Xs) (1) 
Hiivecns Mm, =—0o 
Upunagnexut uae Ey, nec» C (rtp, 2 , tig) O ((m, is . Ms) *), rae 
a >1 4 m,=max(l,|m,|). O6osHauam uepes —R norpemHocth KBaspa- 
TypHoli (bopMy Jbl 
1 p 
as 4 ka ka 
\ AF, ay Ke) day. .dts—= =D) f(, 4 SJR. (2) 
5 epee Pp p 
0 0 
Corsacuo (1,7) nembie a, = ay(p) (v= 1,2,...,5) Ha3bIBaloTCH ON THUMA Jb- 


HbIMM KOShMuUMeHTaMA, eco gna cynkuni FEES Belmommserca 
ouenka R= O(p*In’ p), re 8 u KoncTaHTa B O He 3aBHCAT OT Pp. 

B. paOote (') Obln0 MoKasaHO CyMlecTBOBaHHe HU jlaH cnocoO HaxoxKJeHHA 
ONTHMaJIbHbIX KOSPPULMEHTOB, WIA KOTOpbIx B= as. B Hactosmjel padotTe 
ykKa3aHbl Wpyrve cnocoObl BbIYHCJICHHA ONTHMAJIbHBIX KOS(PPBUMeEHTOB M IIpH- 
Be/IeHbI HEKOTOPbie HX CBOHCTBA, HMeIOUMe MpHOwXeHuA KaK B MpHOsM«KeH- 
HOM aHaJiH3e, TaK H HelocpeJcTBeHHO B TeOpHu 4UCeL. 

Ilycth z—enoe, p >s—mpoctoe, [A] —uenaa uactb u {A} — qpo6naa. 
mona uucna A. Onpefesum dyuKunio H(z) paBeHcTBoM 


He) —2 (0 —3{8))"- 0-2 


Teopema 1. Ecau npu z=a Oocmueaemca munumym gynkyuu H (2) 
Ha unmepeane 1<z< p, mo yerole 1,a,...,aS—1 O6yOym onmumaNoHblMU KO- 
agqpuyuenmamu Onaa mex Kaaccoe Es, y Komopox a > 2. ; 

Tloka3aTeabcTBO. O6o3HauHmM yepes 6,(m) eMHMIy HIM HYUJb, 
CMOTpA TO TOMY, BHINOMHAeTCA cpaBHeHHe m= O0(modp) umm ner. Bocnonp- 
3YeMCA paBeHCTBaMH 


mk 
~— eet tmx 


de ons g(p= ae Sioy) ron (4) 


m=—oo 


bp (m) = 


re np m= 0 b(m) == m u $(0)=1. Hs (3) nocne nmpeodpasopanni, 


aHaJOrMYHbIX MpOBeJeHHBIM B (1), TaK Kak b(m) >m?, TOyuHM 


cam Al 
H (2) Sopra ce al 1) st 3, (m-+.- .+m,2° =) 0 (4) 
LN ee i 
( b (m1)---) (m,) BEERS (my: “m ae pee 
yje i’ o3HayaeT CYyMMUpOBaHHve Mo cHcTeMam (f,..., Ms) = (0,-. 

3 KOTOPbIX COOTBETCTBEHHO |fy|<oo umn |m,|<Cp—l (v=1,2,...,5). 
Ilyctb d—o6mni HavOonbmui TemuTenb yncel my,...,m; HU A(Mm,.. 
..,Ms)—4NeO pellennit cpapnenua m,-+-...-+ mszs-1=O0(modp). Tak 
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ty Oe (reeigae: azn i Vi 
la tm soe 
min > Z al = : c< 4 », ARERR (fA, 
1<z<p _(p_4) My+- mM, P —(p—1) Mie Ms oy | 
4 sl A (my, «..,f,) 0 (ke) ; 
0 ONO s—1 SSS ee 
Ba it cee Sr ran Beis ete p 


iW, CJe@NOBaTeIbHO, 


H(a—1<[ min st tole She 6) 


p2 
1<z<p —(p—1) my° Ms ‘Ml, 


IIpu « >2 us (1) u (2), npumenss nepBoe 43 paBeHctTs (4), NoyaHM 


R= > C (my, .. +, Ms) 8p (Ay, +.. + ass), (6) 
<a) 8p (aay a afi.) C Me 3, (am +++--+am,) 7%/2 ; 
RIC eget oC tele eae 


= 6 = 
rye C =C(a,s). Orctona, Tak Kak mn? > s(n), pH ay=a’—! Bcuay (5) 
iCleyeT YTBep2xKeHHe TeOpeMb!: 


or 8. (my be. + m,as—}) Pa ears (my -+...+ m,a>—}) 2\s 


IRi<c(Z)" [HW (a) — 1]-2 =O Ges 


p™ 


(mate)? 


© a 
CueactTBue. IIpus>2 wnenompie uacTHble pasmoxenui uucen a 


a2 s—I oe 
{<q Boi im B HelpepbiIBHble ApoOH orpaHHyeHbl BewHyMHOH C Insp, rue 
p p 
KOHCTaHTa C 3aBHCHT TOJIbKO OT S. 
JleiictBurewbHO, Tak kak «pu |m,|<p/2 us cpapHenua —m, = 
am, 14 


=a’m,4,(mod p) ciezyer pasexcrso | m,| = p ( ), rue (A) — pacctos- 
Hue oT A fo OnMxKalimero Uenoro, TO, B cuny (7) u (5), HomyuuM 


v —2 co y 
= 6. (im +am,,,) 
4 eee } My pare vera 
a Ds aa ) My44 > (| my | | my i)? SS 
|my 441 = 0(mod p) 1<|m4|<p/2 |my 4 4|=1 
co 
3, (m+...+m a) in2s 
p Ss p 
< ate) = 0 (te), 
2 (my-++m,)? p 


Orcioqa Jia moGoro yWeNoro my4;, He KpaTHoro p, pH HeKOTOpoM C = C(s) 
NOJyuuM HepaBeHcTBa 


ve 
(2 ns) ey eens (8) 
p C|m, 44 In°p 
PaBHOCHJIbHbIe YTBepKTeHHIO CeACTBUA. 
Ceqyioulad TeopeMa HeCKOABKO ycCHsMBaeT STOT pesysbrar. 
Teopema 2. IIpu s>>2 dasa Kascdo20 Aocmamouno b6onvwoeo npocmoeo 
p mOosKHO yKasamo He meee uem 2-**'p yeavix a =a(p) makux, umo ne- 
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a a2 oa 
AHbLE “ACMHbSIE 4UUCeA — 5 {e Nidiec y p O2eéPQHU4LeHOl COOMB6EMCINBEHHO 6e- 


p 
udunamu 2(51Inp),2(5Inp)?,...,2(5 In p)s-. 
Tloka3sateaperso. Jina v=1,2,...,s—1 Bpenem o603HaueHHA 
| ae a p ee sv | Y 
Py fal qv fearca | ile peas ps Op (my, + +++ + m4, 2”). 
Lees v-+t1<Iy 
Ilyctb 2,...,Zp-1 —TaKaad mepecranosKa uucen 1,2,..., p—l1, mpu ko- 


TOPOH Sy (21) > Sy (22) >--->>S) (Zp). Torna mpu gocratouno 6ombumx p 


Pi 
Si < 5 VAA<~ DY 1<1, 
tae P=) ; MMs < Gs 
M, B CHly oNpegesenua S,(z), nomyyum S, (2p,) =---= S,(Zp_1) = 0. Orcw- 
Ma clelyeT, YTO pH a= zZ;, rhe py j<p, AAA HeTPMBMabHEIX pemennit 


‘CpaBHeHHA Mm, + an, =0(mod p) BrinonHaeTcA HepaBeHCTBO mm, >q,. Ho 
| am 
Torqa, Tak Kak |m| = (—) Pp, Upw m,=£0 (mod p) nowysum 


ams q1 ‘A 
C eae ropmaydn a 


Vis Toro HepaBeHcTBa, Tak Kak P—p,>>P,, Womyyaem yTBep»xeHHe TeO- 
peMbI Ia cuyyaa s = 2, 

IIpumMenum uHzyKunio. Ilyctb Teopema BepHa Jia HeKoTOporo s=k 
(k > 2). Torga wa unteppase [1, p—1] cymlectByer pz_, 3Ha¥eHHH a, AIA 


v 


a 
KOTOpHIX pH v= 1,2,...,—1 HenonHble “acTHble uMceN Ss orpaHH4deHpl 


COOTBETCTBEHHO BesMUMHaMH 2-5" In’p. Pacnonaraa 9TH 3HaueHHA a TAK, 
YTOOL! BBINOJIHAIMCb HepaBeHcTBa Sy, (zZ;) >--->> Sz (Zp, _,), KaK M_ BBILe, 
NOyYHM Sz (Zp,)= +++ = Sze (Zp,_,) = 9. BuiOepem a= z;, ree pp, j\P,_,- 
Torga (Jif HETPHBHAJIbHEIX pelueHHH cpaBHeHHA my, + -- +--+ mp4,a* = 0 (mod p) 


OYIET BbIMOHATbCA HepaBeHCTBO fy. . .MM7e41 25> 9x. B wacTHOCTH, AIA pele- 
HUM, B KOTOPbIX Mg -+...-+ M%g4,a*-1=£0 (mod p), mph p>py Nomyaum 


k 
a a Gp 4 
(— t+... + — M1) > —S—_=— ees oe (9) 
Pp P Pig: ++MMlps, 2-0" Mg++ +My, ,1n"p 
Orciola Upw m,=...=Mm,=O0 caenyeT, 4TO HeMOMHbIe aCTHbIe 4HceN 


k 
a nt Rk k 
S orpaHvyueHbl BeMuHHOH 2-5° In“ p u, Tak KaK pey~—Pe+1> pe, Mo- 
wyuaem YTBepxK enue TeOpeMbl. | 
Hepapeuctsa (8) mw (9) MoxHO paccMaTpHBaTb Kak CJleACTBHA Oomee 
oOulero YTBeEPXTeCHUA, CBASbIBAIOWeErO NOHATHE ONTHMAJbHbIX KOSPPALMCHTOB 
C BONpocaMu JIMHeHHbIX AuMOPaHTOBLIx IpHOJHKeHHH. 
Teopema 3. ITycme (a, p)=1 u ab,=1(modp) W='1, 2,...,5). 
Heo6xo0umoim u Oocmamounoim ycaoeuem mozo, 4MOObL BEAUYUHDL Qy,..., As 
Oollu ONMUMANbHoIMU KOdd>MuYyUueNmMamuU, ABAKeMcA eblNnoAHeHUue Hepaeercme 


1) fl Deen B 
Ee eee 14s m, —n| > 2 (Vas Deo tana) (10) 
p Pp M,-+ +m; In* p 
OAA MOO 1X UCNOLX fl, M,,...,Ms, YOOBNEMBO PHUOLUUX YCAOBUIO A,My, +o, 


eigen a= 0 (mOd pa coe, b == Bs) > 0 y= (8) 0. 
JloKa3aTeJIbCTBO OCHOBaHO Ha UCHO/Ib30BaHHM COOTHOMICHHA 


pos SI 3, (aim +... + a,m,) 


(m,---m,) 


eo} 
nosyuaiomeroca u3 (6) npu C(m,..., Ms) = (mM... Ms)~*; Tp ROK ASAT as 
cTBe JoctaTounoctu ycosnii (10) ucnoumbsyetca Takxe Teopema 2 padorpt (*). 
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mt 
r= 


Cuencrsue. Iycmo (a,p)=1, s>2, B=B(s)>90, y=7(s) 20 if 


Mz ..., Ms — RpOUuseONbHoIe YeAble, Onn KOMOpolxX M,+... + ams =-¢ 
(mod p). Leave 1,a,...,aS+ moeda u moacko mozda OyOYM ONMUMANHOLMIL 
Koappuyuenmamu, KO2da 6dINOANAeEMCA YCAOBUE 
s—l B 
a 
(= me oe a ih) > ee (11) 
p Pp Mg... In p 


S3ameuaunue 1. Tlonp3yacb Teopemow 3, MerkKO MNOKa3aTb, YTO CBOH- 
CTBO ONTHMaJIbHOCTH KOStppHUMeHTOB, yKa3aHHoe B Teopeme | AH a > 2, 


paclipoctpansetca Ha Bce Ksaccpl EZ c a> 1. : 

Sameuaune 2. IIpomecc HaxoxJeHua WelbIX @ =a (p), IPHBOAALMH K 
HepaBeHcTBy (9), MOXKHO HCMONb3OBaTb TPM BHIYMCJICHHH ONTHMAJIbHBIX KO- 
apdunuentos. Jia ympoulenuA BbIUHMCJIeCHHH H3MeHHM STOT Mporecc Culedy10- 
mum OOpa30m. IlycTp 


ay) Sn ee 
7ity.s.ifl, =v 

rie p>s—mpocroe. Te u3 wesbix zé[1,p—1], gaa KoToppix 9, (z) = 0, 
o603HauMM yepes z,. Jlasee, Te U3 2, WIS KOTOPHIX o2(Z,;) = 0, OOo03Ha4uuM 
yepes 2. Boobie, Te 43 2,1, IIH KOTOPEIX 6, (2,1) = 0, O603HaUHM Yepes Z,. 
OuepngaHo, 0, (2,) =---=9,(z,) =0. TIpouecc o6oppetca mocme momyue- 
HHA BENMYMH Zp, WIA KaKJOM U3 KOTOPHIX OYyeT on4i(Zn) > 0. Jlerxo npo- 
BepuTb, 4TO Ip a, paBHOM OOOH M3 BeMYHH Zp, B cHsy (11), menbie 
1, a,..., aS! OyAyT ONTHMaJbHBIMH KOapPpAUMeHTaMH. 

Uncno felictBuH, HEOOXOMMMBIX JIA BbIUMCJIGHHA ONTHMAJIbHBIX KOS@DH- 
ILH€HTOB, MO2XKHO 83HaUHTeJIbHO COKPaTHTb IlyTeM Mepexoa K BeJIMYHHaM 


ey: 


p =p’p", rie p’ u p" mpoctbie, H p” umeer nopsyoK V p’. Iyctp, nampumep, 


(a2 


fe) = 2H (1 2 AP AY... (1 2 fe re 
=5 ye (24 oe el)? 


, p’p" pp 
rye a@ onpefeieHo Kak B Teopeme | nph p=p’. Ilycts, ganee, H (b) = 
= min H(z). MoxxHo noka3aTb, uTO pH p=p’p” wesmple p’+p",... 


1<z<p” 
Bc post p’as—! OyAyT ONTHMaNbHbIMH KOSPPHUMeHTaMH; MIA UX BbIUNC- 
JI@HHA MOCTATOYUHO Tpofematb O(ptt"s) anemeHTapHbIx onepanMh (uucO Jeli- 
CTBUH B Teopeme | MB3aMeyaHHM 2 paBHO CooTBeTCTBeHHO O(p?) u O(p? Ins1p)). 
OTMeTUM B 3aKJIOYeHHe OAHO CBOLCTBO KBaypaTypHbIX opmy.l, mocrpo- 
CHHbIX C TMOMOUIbIO ONTHMAJIbHEIX KOa(PMUNeHTOB. Ha30RemM cTeneHbiO Ko- 
HeYHOrO TPHrOHOMeTpHyecKoro NOJMHOMA 


P (<a, auciets Ke) = »s G (my, es Ms) e2re (MX... Ig Le ) 
Ms 


MaKCHMYM MIpowsBefeHuA m,---ms;. Benny (11) 3 (9) npuk = s—1 cnegyer,uto 
weuble 1, a,..., aS 1, momyyeHHble B TeopeMe 2, Oy LYT ONTUMAJIbHBIMH KOappulLHeH- 
tamu.Byzem mpeguouarath, yro max my: - -ms </>. p (5 In p)-s+1. Tonpayacp pa- 
BeHCTBOM 6, (Mm, +...—+m,as—1) = 0, CUpaBelIMBbIM JIA CHCTeM (M,...,/Ms) = 
+ (0,...,0), yAoBneTBOpsIOMNX yCNOBHIO M,- --mMs <1/, p (5 In p)*, upu je 
B cusly (6) notyuum R=0. Takum o6pasom, KBawpaTypHbie dopmywbI, m0- 
CTPOCHHBI€ C MOMOMIbIO STHX ONTHMAJIbHIX KOS PUIMeHTOB Mp OcTaTOuHO 
OONbIIOM MpocToM p, OyMyT TOUHI AA TpHrOHOMeTpHYeCcKUX MOJIMHOMOB, 
CTEN€Hb KOTOPbIX He MpeBocxogHT BenuuHHE! */, p(5Inp)—s+1. B cuay Teo- 
pembl 3 avaulorMunoe yTBepxeHHe c 3amenoli 1/. p (5 In pS na Bp laa 


CpaBeWIMBO HM Mp MpOH3BOJIbHOM BbIOOpe ONTHMAJIbHBIX KOSPpCpuUHeHTOB. 
Matematuyeckuit uucTuTyT um. B. A. Crexosa Iloctymuao 
Axayemuu HayK CCCP 4 II 1960 


IMTMPOBAHHAS JIUTEPATYPA 
- H. M. Kopo6os, JIAH, 124, Ne 6, 1207 (1959). * H. M. Kopo6os, Becrn. 
MIy, Ne 4 (1959). *H. C. Baxpaaos, Becta. MIY, No 4 (1959) 


1012 


Jloxnayp Akaygemun wayr CCCP 
1960. Tom 132, Ne 5 


MATEMATHKA 


A. ®. JIABPHK 


K BHHAPHbIM PHUNOTE3AM TEOPHUW NPOCTbIX UHCEJ 
MO METOJY HW. M. BAHOFPAJOBA 
(IT pedcmaereno axademuxom H. M. Buxoepadoseim 25 II 1960) 
Ilyctb Qua 3afaHHoro Wemoro kR>=1 x,(x) o6o3sHauaeT UuCIIO Map MpocTbIx yH- 
cel p, p + 2k (k-O1u3HeloB), sexKalllux Ha uHTepBase (0, x). OTHOCHTebHO 


| KomMyectBa 7, (x) Xapgu u JIntrappyy B 1923 r. (?) BeICcKa3amM Ceqyrollee mper- 


“ooxKenne: 
rp (x) ~2]] (1 oa ae) I (1+ p=): 
p>2 p/k 


rye p — mpoderaer mpoctpie ucla. 

Ora rumoresa — OHA H3 HaHOosee HHTePeCHbIX HU TPYHbIX B TEOPHH MPOCTHIX 
yucen. Ha ceroqHa B OTHOIMeHHH 7,(xX) H3BECTHbI TOJIbKO Pe3YJIbTaTbI THNAa Ole- 
HOK CBepXy, MOJIY4eHHbIe Ha OCHOBe MeTOJa «peleta». 

B HacTOAUeM COOOULeEHHH Mbl IPHBOAUM pe3yJIbTaTbI NMPMMeCHeEHHA MeTosla 
TpHroHoMeTpuyeckux cyMM VM. M. Buxorpayosa (?) K yKa3aHHOl 3afaye u ee 
OOOOWLCHHAM, H3 KOTOPbIX, B UaCTHOCTH, CJlelyeT, YTO NPHBeeHHaA BILE THMO- 
tesa Xapgu — JlutrapByfa BepHa nouTM Bcerga. To xe caMoe CIpaBeJIMBO U 
B OTHOWCHHH runore3shl o uncsie J (N) npencrapsenul uerHprx N cyMMoH JByXx 
MIpOcTbIX HCE. 

Bouslee cTporve POpMyAHPOBKUM pesyJbTATOB cyIeLyIoulue. 

Teopema 1. Yucao rp(x) nap npocmelx uucea p, p+ 2k us npomencym- 
ka (0, x) eblpascaemca acimnmomuuecKkum paeeHCméom 


ne(s) =? [IC anes nS ! ae ! 0 (az) 


p>2 


Oan Kancdoeo 0 < 2k< x/Inx, uckawouwan ne Oonee uem cx/(Inx)™ us Hux, ede 
M > 1 — npouseoroxoe ukcuposanHoe, a nocmosnnole 6 cumeone O wu C 3a- 
gucam auus om M. 

Sra Teopema omycKaeT 3HauHTebHOe OOQOULeHHe Ha MporpeccuH c pac- 
TyUleH Pa3HOCTbWO. 

Teopema 2. JIns xascdozo 0< 2k<x/inx, 2k=V —I’ (mod D), ue- 
Karwan He Oonee vem cx/D(\Inx)™ uz xnux, ede M > 1— aw6oe s3adaxuxoe, 
t,(x;D)—4ucao nap npocmelx uucea k-6ausHeyoe p, p + 2k unmepeaaa (0, x), 
npUuHadAeoKALuUX CcoomeemcmeeHHO apuqdmemuueckum npoepeccuam Dm-—+-V'; 
Dn +l" c ycaoeuen 


Pit a Dy a? DN 1. 0 Din 


2de A> 0 — zw6aa nocmosnHan, éblpascaemca 6 Bude 


; ; (== 2) joo —1 IG DS 
Tp ee D) =2 I = 1)2 LI pees Na Al rey: r O & (D) insx) f 
>2 


p>2 p/D 


p p/k,pXD 


20e p npobeeaem npocmole wucaa; » — PynKyUA Diaepa u nocMosAHHole 6 CUM- 
gore O u c saeucam auwo om.A u M. 
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Takum o6pa30M, Mpocrbie unciia R-61N38HebI WIA MOUTH Bcex k acumn— 
TOTHYCCKH PaBHOMepHO pacmpeyeeHbl MO BCeEM IIPHMUTHBHDIM apHdMeTHyec- 
KUM MpOrpeccusAM, pasHOCTH KOTOPbIX He MpeBocxoAAT OOOH AaHHoH crTemenw 
jorapudMuyeckoi QIMHEI HATepBasa (0, x). 

B OTHOWeHHM YMCA pasJIOMKeHHH YeTHBIX UMCe Ha CyMMY JByX MpocTbIx 
MOWYYalOTCH AHAJIOTHUHbIe TeOPeMbl. 

Teopema 3. JIus Kaocdoe0 uemnoeo N=l’ + 1"(mod D) us uxnmepeara 
(0, x), uckaouan He bonee wem cx/D (In x)“ us Hux, ede M > 0— ato6oe duxcu- 
poearHoe, uucno J(N;D) pewenutt ypaenenun 


N=p'+p" 


6 npocmelx «uucaax p'=l'(modD); p”"=l"(modD), ede 1<l’,l"<D; 
VU, D)=(U';D)=1; 0<D<i(Inx)4, A>O0 npouseonbHo 3adaKo, Boipa- 
ocaemca copmyAou . 


. a i p(p— 2) p—a N p—1 N InInD 
tea Ucar: il =23m eM Al Bg LO ae 
p>2 p/N,p% D 


20e p npobeeaem npocmole uucna, ~—dynKkyun Piinepa, nocmosnHole @ cum- 
gone O u Cc 3aeucam auto om Au M. 

HemocpeycTBeHHbIM CJleqCTBHeEM STOH TeOpeMbI ABJIAeTCH CNpaBeNJIMBOCTh. 
runotespt Xapyu — Jlutrpsyya (?) B OTHOWeHHH NopayKa pocta J(N) ana 
MOUTH Bcex yeTHbIX uncel N. 

BpiBoll TeOpeM MpOH3BORHTCA MO MeTOLY TpPHrOHOMeTpHueCKHX CyMM 
VW. M. Bunorpafoza (*) B dopme padotst H. I. UygaKxogpa (3). Mbt orpanu- 
UHMCA 3JeCb TEM, UTO HAMe€THM OCHOBHBI€ MOMeHTHI ero. CoxpaHHB O603Ha- 
YeHHA TeOpeMbI 2, MoOOXKUM cBepX TOrO: 

1°. d=(D,q), gmodq c ycnospuem gg/d=1(modd) u Nmodgq; N= 


og); RAG) == l,recm (4 ‘ D) =1, un R(qg)=0 B npoTuBHoM cuyuyae. 


aa hy 
aie HB) ey pintod 
- Pag(a) = R(q) — Ve mae 
© (4) BN <x 
q a all a 
, BR (4) —Ioni—NI” —27iNn (a—) 
@ (4) 5 ee nn 


rye wu — dyxukuua Mé6nyca. 


Cuntaa Tenepp A= (Inx)®, 6=24(M+ A+Z), onpenenum byuKunto 
®; (x; D) cooTHowenvem 


D) Dd) Fag (2) Fag (a= Dd} Dg (x; D) e270, 
1q<A ne |RI<x—3 
a,q)=1 


B TakoM clyuae NpH 
k= 1'— Il (mod D)y 1 0 << x/inx) S=(2) (in) 


(< (k) —uucno penuteneli k) @,(x;D) Beipaxaetca B Buse 


— 2) (p— 1)? Dx p—1 Dx 
Tee Nee 
es (pad)? p/D p(p — 2) \n?x i p—2 In?x /* 


p>2 p/k, pxD 
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' 
we h=1, ecnu D—uernoe uncno uv }=2 Ann HeueTHEIx D. C mpyroiii 
TOPOHBI, CJlelyA B OCHOBHOM paOote H. I. Uynaxosa (°), nomyuaem 


Di | g®(D) me (x; D) — D, (x; D) P <x (D (In. x) M49), (1), 


|kI<x—8 


€ NOcTOAHHaA B CHMBOJIe < 3aBHCHT TowbKO OT A u M. Odosnauan ja- 
ee uepes Z(x/Inx) uncno uncer O<k<x/Inx, R=l'—l’(modD), yaa 
OTOPbIX 


|g? (D) rp (x3 D) — Og (x; D) [> Dx (In? x), (2) 
CeNCTBHeE NpesbIAyWleH OMeHKH Halizem 
Zope) <= 2D (Ing)M ys. 


| Croqa Ke JO KH ObITb NPHCOeAHHEHbI elle HW Te H3 YKa3aHHbIx uuce &R,. 
<oTOpbIe YNOBJICTBOPAIOT HepaBeHCTBY: 


a(R Cx}, 


40 KOJIHYeCTBO STHX NocseqmHuX He Oomee vem <¢x(D(Inx)™)74, Tak uro 
3CeTO HCKJIOUNMTeEIbHBIX Rk, JexKallux Ha uHTepBasle (2, x/Inx), oKa3bIBaeTcH 
He Oonee uem cx/D (Inx)”, rae c 3aBucuT Mm oT Au M. 


CneopaTebHo, WIA KaxkKMoro HevcKNOuNTembHOrTO O<k<x/Inx, k= 
=l’ —1"(mod D) cnpaBeliuBo HepaBeHCTBO, MpOTHBONOJIOxXKHOe HepaBeHCTBY 
1). Orciofa, B cuny acumnToTuku dbyHKuun ©, (x; D), BpireKaeT Teopema 2. 

B 3aks0ueHHe 3aMeTHM, UTO, BO-NepBbIX, KOMOMHMPOBaHHe ykKa3aHHbIx 
9e3yJbTAaTOB MeTowa VM. M. BunorpayoBa c pe3yibTaTaMH MeTofa peltieta 
103BOIAe€T YCTAHOBHTb HeKOTOpble HOBbI€ TEOPeMbI, Kacalollueca pa3HOcCTH 
Mex Ay coceqHuMH MapaMH [p,;3 Pp; + 2k], [Pyj_1)s Bape 2k] MpocTeix 4u- 
‘en R-OMZHELOB, AHAJIOTHUHbIe U3BECTHBIM JIA OObIMHbIX MPOCTbIX COCeMHHX 
ice. Bo-Btoppix, Metogjom VW. M. BunorpafoBa MoxeT ObiTb paccMoTpeHa 
pakxKe 3allaua O UNCIe MpOcTbIxX uHce p u3 UHTepBana (0,x) Takux, uTO 
sce UNCIa p+ uUy,...,P + Um MpocTsle, KoTOpan Oblla OObeKTOM UccJIeqo- 
3AHMA TOJIbKO MeTOJa pelllera. 


Tloerymuuio 
24 II 1960 


UWUMTHPOBAHHAH JIMTEPATYPA 
1Y. M. Buuyorpagos, Ms36p. tp., W3g. AH CCCP, 1952. *G Hardy, 


bittlewood, Acta’ Math;, 44,1 (1923). “2H. Tl. GUynakos, Hap vArecepe 
ep. matem., Ne 1, 25 (1938). 
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| 
_MATEMATHKA 


B. HW. JIEBEJEB 


OWEHKA MOPrPEWIHOCTH METOJIA CETOK 
WJid JBYMEPHOM 3AQAUM HEMMAHA 


(ITpedcmaeaexo axademuxom C. JI. Coboneeoim 16 II 1960) 


B pa6orax (°-8) apropom 6b mpeqioxeH cnoco6 npHOmM2xKeHHOrO pellleHuA 
yByMepHor 3ayauu HelimMana c MpMMeHeHveM pa3IMUHbIX anmpOKcHMallMu rpa- 
HHUHOFO YCIOBUA LIA COMpPAKeHHON SyHKUMH; WPM KBalpaTHYHOH HHTepnoA- 
IMM OlleHKa MOrpelwHOcTH JlaHa B(8), B Curyuae 2Ke JMHCHHOM MHTEPNOMALHH WIA 
mepeHoca FpaHWUHbIX 3HaveHHH CONpsxKeHHOH (yHKWMA B TpaHHUHbIe Y3VJIbl 
ceTKH yKa3aHHbIlt B (°) cmocoO OMeHKM NOrpelinocTH He TOMMTCA, TaK KaK pu 
3TOM TpaHWuHoe ycuIOBHe JIA MpHOMKeHHOrO peieHuA 3aqaun HewmMana yOB- 
JI€TBOPAeTCA B CAGOM CMbICIE H, CJI€LOBaTebHO, JOKaJIbHO (MO OTHOLICHHIO 
K Wary CeTKH) yROBIeTBOPAeTCA MIOXO BBUAY MPHCyTCTBHA HOPMaJIbHOM Mpo- 
W3BOJHOH B TpaHH4HOM YCJIOBHU, HanpuMep, pH Nepenoce rpaHHuHbIxX 3HaUe- 
HMM JOKaIbHad anmpokcuMalua nopsnKka O (1). [lostromy npu Takom mosoxKe- 
HHH, YUMTbIBaA, YTO BHYTPH OOacTH pelleHve TviaqKOe, eCTeCTBeEHHO J\aTb 
OWeHKY MOPpelHOCTH JIMMIb BO BHYTpeHHel nogo6macTu. Jima sTOH Wea MbI 
IIPHMe€HHM CiO0COO OLeHKH, OCHOBaHHbIN Ha TeOpeMax BJIOXKeCHHA WH Ha HepaBeH- 
CTBe, BbIBeEeHHOM B (‘). 

PaccmotpuMm pasHoctuylo 3agauy Jiupuxne Wa ypaBHenug 


Aru, = 0 (1) 


B oOacTH Q(x1, x2), rpaHuua S KoTopoH cocrouT u3 KOHeYHOrO 4NCIa 
CHDAMMACMBIX KPHBbIX; (DYHKUMA Up B(1) ompeqeneHa B y3nax CeTOUHOH 
o6macTtH Qy, + Sp. 

Tlomumo oOo3HayeHuit pador ($8), BBefeM elle culesyrourme: ompeseiuM Ha 
MHOXKecTBe TpaHHYHbIX TOYeK Sp, aHaJIOr HOPMAMbHOM MpOHSBORHOU: 


Au 4 
INA G (Rue — ty — . »+— Uz), 
PE Uo, Uy,--+,Ue— 3HAYCHUA CPYHKUMM Un B AHHOM TpaHHyHOM y3ue uBR 


coceJHUX BHYTPpeHHUX y3Jlax (°); O6o3HaYHM Yepe3s Dyits pasylesieHHy!0 = pa3- 
HOCTh (PYHKUMH Uy, MopsAyKa B. 
Ecau venepb 1=U—wu,—mnorpemmocth pelenua ypapnenus (1), a 
U — Trounoe peleHue, TO 
Any = di, (2) 


M, KaK M3BeCTHO, BHYTpH OOmacTu Q Dib, = 0 (h*). 
B padore(*) ama cbyHkuuli, 3ayaHHbix Ha ceTKe B OOnacTH Q, JoKasaHO 
Hp aBEHCTBO 


h? > (w2, + wt) <K (w) = oh? D} w? + coh? D} (Ano), (3) 
Q** Q* Q* 


rye oOuactb Q™ weruKoM cogzepxutca BHYTpu OOmacTH Q*, KoTopaa B cBOIO 
ouepeyb JI@XKUT BHYTpH QQ. 
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H13 cnpaBeuBocTu HepaBeucrsa (3) BbITeKaeT 
Caenctspue. Ecau h2>) 1 = canet® (Oe <2), “TO max | DF y| Qly he, 
OF Q’ 


fe oOnactb Q’ wenuKom cogepxKutca BQ”. 

B caMoM jee, He yMeHbINad OOULHOCTH, MbI MO2xKeM IIp€WMOOKUTb, TO 
* ee / 

, Q™, QO’ — KonuenTpwyeckue KBagpaTsr c rpanuuamu Q*, Q™, Q’, coB- 
aalOulHMH C JIMHMAMH, OOpasyIoulMMH CeTKy; TOrga H3 TeopeM BJOxKeHHA (°,5) 
HepaBeucrsa (3) cyelyeT, 3TO 


h Di (m2, +18) ca (1), (4) 
Q* 
| AD Ses Kn), (5) 
G** 


» CJI€MOBATeJIbHO, BbIpaxkad 7 BQ’ yepes pa3HocTHy!IO cdbyHKuNIO [puna Gp 
*: 
WIA KBappata Q™ (4,79) w uepes 3HayeHHA y Ha Q™, nosyuum 


AG _ arn 
inl <]A? )Gd,| +] 2 Yea] <a V KO) + ooh. (6) 
(Oasne 


o 

Tpe6yemoe HepaBeHCTBO OyfleT NowyyeHO, eCH MbI MocmesOBaTeIbHO 
rakKHM 2Ke MyTem Oyzem nomyuaTb pa Dh ny B = 1;,2,..., HepapenctBa (4), 
5), (6), B MeBbIX “aCTAX KOTOPbIX BMeCTO Y CTOHT Diy (°), 4 ecIM B IpaByro 
1acTb dopmysibl (6), HanMcaHHOH JA Di (y), MOcTaBHM OWeHKy WIA 74. 

Vi3pectuple HepaBeuctsBa (4), (5), (6) aaa yu Diy moTpeOyioTcsA HaM aa 
MLCHKH MOrpelwHOcTH pa3HoOcTHOH 3aqauH Heltmana. B camom Jese, mycTb 
, = V —v,_,—NorpelHocTb B pelwieHuH 3aqaau Helimana, a y — morpellHocTb 
‘Onps>KeHHOH 3amauu Jlupuxne, noyyeHHble NpH pellieHHH ypaBHenni, 
JACCMOTPEHHEIX B (°,”); Tora 


On = es bs, Sx, = — Mece ba, (7) 


me Did; =O(h*), i= 3,4, BQ”, Bprpaxkaa y,, 4,, 43 (7) HM Mo_cTaBlad 
3 (4), Tomyuaem 


hed) (Ge, + Ge) Sea K (9) + cg hs, (8) 
On 


1 


* aK KE 
we KBalpat Q) CQ” cocroponamu Q;, copnafaioulumMu c Mpambimu, oOpa- 
SVIOWIMMH CeTKY JIA CyHKUHH vq. BolOupad KOHCTaHTy B onpeseJieHHH 
byukunn € taxol, uro h® $1 =0, nomyaaem us (8), 4TO 


eE 


a, 
h Dy CF <Cy K (y) + Cro M4, 
Qy 


, ** 
1, CEMOBATeJIbHO, B KBapate 2, C Q, OyseT cmpaBed/IMBO HepaBeHCTBO, 
loulyyaeMoe Tak 2Ke, KaK HepaBeHcTso (6): 


max iC] <eu VK (y) + Ci h?. (9) 


my 


AnaJOrHuuHo NOYYaeM, ATO 
max | Dit| <caVK (9) + ¢0 A. (10) 
Q 
1 
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3Haa OlleHKH Jia BenMunHD! 7 (7,2), u3 HepaBencTB (9), (10) mony4aens 
OUeHKH Juin Bemuunnp C, T. e., ecru |y|=O(h"), O<a<2,70 u 


—————<—— ltl 


max | DiC|— 0 (h, (b= 0)1,2)-6 
a 
Utak, Mbl BHM, 4TO BHYTpH OOmacTH Q norpelHocTb B pellleHuu 3aqauy 

Heiimana Takoro %*e NopsyqKa, Kak H MOrpellHOCTb B pellleHuH MeTOOM 
ceTOK conps2KeHHO sayauu JIlupuxse, B YacTHOCTH, B cjyyae MocTaTOUHO 
rlaqKOCTH TOUHOFO pelieHHA MPH MpHMeHeHHH OYeHb MPOCTbIX PpaHHYHbIX 
onepatopos (°), Kora Ha rpaHule 3afaHa BemuuuHa Av,/An, 0KanbHO 
almpOKCHMUpylollaA HOpMaJIbHy!O: MpOW3BOAHYyO Ha TpaHUle JMU NO Hampa- 
BJICHHAM OCeH KOOPAUHAT HM OHCCeEKTPHC KOOPAMHATHBIX YIJIOB, BHYTpH OOsacTH 
jlocTuraeTca TOYHOCTh opayzKa fh, a B Cilyyae JIMHeEHHOH MHTepnosAALHH — 
Nopayka h?. 


Tloctynuao: 
2959 


UHMTUPOBAHHAA JIMTEPATYPA 


1H. C. Baxspaasos, JAH, 114, Ne 3(1957). 2 E. A. Boakos, Bpuncautenbyas 
MaTemaTuka, C6opH. 41,34, 1957. ° H. H. Twutrep, teopus morenuuana, 1953. 
*P. Kypaur, K. ®pugzpuxc,T. Jlepn, YMH, s. 8,425 (1944). &O. A. Jlagne 
*wKeHCKasS, CmemanHad 3ajaua quia runep6omuueckoro ypapHeHua, 1953. § B. MW. Jle6e~ 
mes, JIAH, 126, Ne 3 (1959). 7 B. HW. JIe6eges, JAH, 127, No 4 (1959). ® B. V1. Jle- 
6enes, JAH, 128, Ne 4 (41959)*. °C. JI. Co6ome8, Hexoroppie mpumMenenns 
(byHKWHOHAIbHOPO aHasiM3a B MaTeMaTHueckoH dusuke, JI., 1950. 4°M. P. IWlypa-Bypa,. 
Bpluncy. MaTem. u BbIuNC. TexH., COopH. 1,. 1953. 


“Tlompasxka. B cratsio apropa (8), MOCBAILeHHYIO OWeHKe mMorpemiHocTu sazauw 
Hefimana, weoOxoquMo BHECTH CemyroulHe HcnpaBweHHsA: 


1) B onpenenenuu dyHKunu F (r) onynyeH MHOxKUTeIb A®, a B chopmysme gna z (rp 
ss th 
JlorapudM BO BTOpOM cuaraeMOM JOyRKeH HMeTb“BunyIn — . 


2) Uccnegopanve BeMUMHbI Yy OKOUIO PpaHHIbl OOMACTH MOXKHO CeaTb Tak. 
Ilycrp U €H (2, A, 4) (8); Torgza, nompsyacb dopmynamu Telinopa Tuma. 


U (A) =U ©) +AU’, (0) +5 UY, (0h), 


nowyuaeM, UTO 


2 
b= A, U = DIU yy, (ty + 0; A) = 0 (8%), 
i=1 
rye |8,;|< 4. 
Ecm U €H (3, A, Y), 10, yuuTsrBad B (opmystax Telinopa eme omwH wien, nomyuuw 


er Add 1+ 
by ?z A,U a ay >» One (x; aN 951 Aj Uy. wx; (x; al 855 h)] =O (A "), 


re O< O;, <1. Takoe npeazcrapnenne dyHkunn $y 2aeT BO8MOMKHOCTS, YUHTHIBAA pesymb- 
TaTbI (1), HCcMeqOBaTb NoBeenve yz OKONIO TpaHHIe! OGacTH HM, NOMYUNTb WIA Hee OLEHKY 
B paoote (8). 
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MATEMATHKA 
| A. ®. JIEOHTbEB 
| O BbITYKJIOCTH OBJIACTH PEFYJIAPHOCTH PEWWEHHSA 
— AM®OEPEHIUMAJIbHOrO YPABHEHWS BECKOHEUHOrPO NOPAAKA 
| (I] pedcmaezexo axademuxom H. M. Buxozpadoeeim 8 II 1960) 
Ilyctp 

Dip ya pilz)ye emcee, (2) (1) 

rye p;(Z),...,p,(z) — wesble (yHKUHH, H TycTb 


D'y =y(2), D'y=D (D**y). 
BpeyeM ypaBHeHue 


M (y)= S\em Dy = F (2). (2) 


IIpeqnonoxum, uto F (z)—uenant cyHKIHA HM MOCTOAHHbI€ C,, TAKOBbI, UTO 
xapakTepucTnyeckan (PYHKIUNA 


co 
L (2) = >)¢mz2™ 
0 
MpwHafexut kuaccy [1 /s, 0], T. e. mpH m1060m e > 0 yaoBseTBOpaeT YCMOBHIO’ 
|L (z)i<ete™, |z| > ro(2). 


MoxHO MoKa3aTb (cM., Hampunep, (1), crp. 205), uTo pax, CTOALIMH B wJie- 
BOH uacTH (2), CXONMTCA B KaxKlOH TOUKe, B KOTOPOH *yHKkunA y (Z) peryiapHa,. 
H ero CYMMa B 9TOH TOUKe peryuapHa. 

Teopema. O6zacmo cytwecmeoeanua arobo20 peweHun ypaeHenun (2) 
BbOINYKAQ. 

TIpu Dy =y’ nonyyaem otcioga Teopemy Iowa (?). 

J{oKa3aTeIbCTBO TeOPeMbl ONMMpaeTCAH Ha CJeyIOulyIo JIeEMMY, HMeIOULyH 
HW CaMOCTOATEJIbHbIN HHTepec. COo3sHayMM uYepes y(z, 4) pewieHHe ypaBHeHus 


Dy = Wy 


(snech * — TapaMeTp), yOBJeTBOpHAIOlee HavaJIbHbIM YCJIOBHAM 
Y hZos d) ale y’ (Zo; d) =u), rae ys) (2a h) sty, 


JlemmMa. Ecau 
ot Tegal 
o\ = ae li m\| = << OO} 
+ (2) Dera lim V |om| = 


4* 1019 


mo dynkyua 


FM=a |) eyed 


| z—z,|=e1>0 


ecmb yenan @ynkyuA nepeoeo nopAxOKa muna p. 
J\na joKa3aTeJIbcTBa JIEMMbI M0J1I02KHM 


y (2, 8) = 3} Am (2) >”. (3) 


3necb Am(z) —Wesble dbyHkunH. Ilo HHM MOXKHO pa3vIO%KUTb mO0Oyio PyHK- 
UHIO, aHaJIHTHYeCKyIO B OKPeCTHOCTH TOUKH Zo. MmenHo, M. K. ®are moKa- 
3an(*), uTo ecum f(z) perymapHa B kpyre |2—2 |<7r, TO B HeKOTOpOl 
OKPeCTHOCTH TOUKH 2 HMeeT MeCTO MpeycTaBseHHe 


F(2)= > {< py An(2), m=ps+q, 0<q<s. (4) 
m=0 @ 2=Z 9 
Ecau mpwHATb BO BHUMaHHe oneHKy M. K. @are qua | Am(z)| 


e 


MeO == (5) 


(C —noctosHHaa, ia Kaxkoro kKpyra, Boodle, CBOA) HM OUeHKY AJA 
((DP fy?) 


P sy(q) mt M(R, f) 
|(D fz=2, |< +m (1—r]/ R)NR+1’ Ora, 


a ee Suse 


1</j<s 


(6) 


(B cayyae s = 2 ona MOnyyena B paOoTe(*), B OOmleM cmyyae OKa3bIBaeTCA 
AHaJIOPHYHO), TO MOyYHM, YTO pay (4) CXOAMTCH, BO BCHKOM Cuyyae, B Kpyre 
|2—2 |<, paquyc p KOTOporo paBeH paccTOAHHIO OT 2, AO OnnxKaliuei 
K 2 oco6oH TouKH f (2). 


Tlono2#xuM 
4 Bea 
fat) t(2) An (2)de = (7) 
|z—z.|=e1 
fl TIOKAKEM, ITO 
Tim V]Bm | =. (8) 


JlonycTuM MpoTHBHoe, T. e., 4TO 


limV[Bm| =p <p (9) 
m—>0o 
(STOT Mpegen, B cuuly (5), He MOxeT 6pITb Ooubute p). Paccmotpum dyHKuHIO 
4 
D (k) = a \ w (2) 6" 20 aie 
|2—2)|=61 


Sta PyHKUMA Wesad mMepBoro nopsgKa Tuma p. Mmeem wa ocHopanun (4) 


co 
eMz—2) — pe [D? Erez) An (2). 
m=0 
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B cuuly 9Toro, NpHHuMas BO BHHMaHHe (7), nNonyuHM 


ay Ni 


CS eri 


m=0 


[D? er(2—a1) 0, 


Onexyum mpaBy!O YacTb NO Moxy 0. [A sToro BocHOub3yemca OLeHKOH (6), 
NOJO%KMB B HeH f(z)=e?-*), r=u+t 2s, R=u-+ 3e u ycnosnem (9), 
B CHsly KOTOporo 

{Bm|<(u-+s)", mM > to (e). 

Byjlem uMeTb 


jAl(p-+38) Me "1B - i‘ | 
Oe mermieesseat { —— pte \™) 
oa (1 aye 2 (u + 22)” Ri 2 p+ oy < elptte)! A 
p + 8e ; 
[| > do. 


IIpu mManom ¢ >0 uncno p+ 4e<p, u nostomy (A) —uenan bynkunsa 
NepBoro NopsyzKa THMa MeHbille p, UTO HeNpaBHJIbHO. CreqOBaTeJbHO, paBeH- 
cTBo (8) cnpaBeguBo. B cumy sToro paBeHCTBa, yUNTbIBaH (3), MOyYHM, 4TO 
(YHKWHA 


4 aioe 
FQ)=53 | 1@y@Nde= yer 
|z—z.|=p1 0 


JeHCTBUTeEIbHO e€CTb Lead (yHKUHA NepBoro nopsyKa TuMAa p. 
B wesax JaibHeliuero, Hapany c Dy u M(y), BBegxem onepatoppr 


Dy = y® + [pr (2) yl +.-.+p,(2)y, My = S\emD" y 
0 


Mv OOO3HauMM uepes y(z, 4) pellleHue ypaBHenua Dy = d* y, YHOBJeTBOpatoulee 
B TOUKE Zp TEM 2%Ke YCJOBHAM, 4TO H Y(Z, A). 

Tloxa3satTeabceTBo Teopemb. [lyctb y (z) — peienue ypaBneuna (2). 
TlonyctuM MmpoTuBHoe, T.e. uTO O6NacTb G cymlecTBOBaHHA (byHKWHH y (z) 
He ABJAeTCA BbINyKIOH. M3 sToro OyfzeT BbITeKATb, UYTO Yepes HeEKOTOPY1O 
rpaHwyuHy!o ToUKy € o6sacTH G MOXxKHO MpoOBecTH Taky!0 OKpy2KHOCTb C, 4TO 
HekoTopas ee Ayra (a, 8) OyweT uMeTb Cc rpaHHueH OOsacTH G TOJbKO ODHY 
o6myro Touky E=-a, B Hu OyyzeT OCOpalieHa cBOeli BbIMYKJIOCTbIO BHYTPb 
o6nactH G (OKa3aTesbcTBO sTOTO dbakTa uMeetcn B paboTe(°), cTp. 72; 
TaM X%K€ HMe€e€TCA MH COOTBETCTBYIONIMH pucyHOoK). Touku a u PB COeqHHHM 
B oOsacTu G pByma nytamu L, u Ly. Tlyctb npu stom L, nexKHT B OOWacTH, 
orpannueHHon xKpuBoli L, uv pzyroH (a, 8) okpyxHocTH C. Korga TouKa z 
jexKuHT B OOsacTH E, orpaHuyeHHo KpuBpimMu L,; u Lz, no dopmyse Komm 
HMeeM 


4 t) dt 4 t) dt 
y (2) = pq HO + | OE Hu @t+ nl 
Ly is 

@MynHkuna y,(z) perytapHa Berony Bue L,; OHa pery/ApHa, B YaCTHOCTH, 
p Touke € [losipsysicb paBeHCTBOM Ye (z) = y (z) — yi (2), OyAemM NposomKaTb 
(byHKuMIO Y2(z) v3 OOnacTuH E uepes xpuByio L;. Mbt yOequmca, 4TO Yo (2) 
perysiapHa BCIOLy BHe OkpyxxHocTH C, a TouKa § AA Hee — occas. OrmeTHM 
elle, YTO Y2 (0c) = 0. IIpopeyem yepes TouKy § OKpy2KHOCTb Cj, KacaTeJIbHy!0: 
K C B TouKe & uw OxBaTbiBaiomly1o C. PyHKUNA Yo (zZ) peryApHa BHe C, Hu BO 
Bcex TOUKaX C), OTMMYHHIX oT €. Toka2Kem, ¥TO TOUKa € — ocoOan Aa PYHKUNH 


M (Y2) = >) Cm De Y2 (2). 
0 
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Dra (yHKuNA perysapHa BHe C, M BO Bcex TOUKAaX C), OTAHYHBIX OT §. IlycTb 
29 U 9 — COOTBETCTBEHHO WeHTp H pawMyc OKpyKHOcTH GiaeDucEeGs 


ce am “Sam ——— 
w@=eoyen> lm V [onl =p. 
0 
Mmeem 


= \ D™ (ye (219 (@, dz = \ yo (2) D™ [y (z, ®)] dz, 


|z—z|=e1>0 |2—2)|=01 


B CHJIy 4ero 


oM=n | Mam@lgene=s | w@OMYe, dz. 
|2—2ol=¢a |z—z6l=e1 
Tak Kak 
Mig (z, NI=LOM) y(z,) 
TO 
oO) =LR&)a), oA) =s5 yo (2) y (2, d) dz. 
|2—20|=¢2 


B cusly memMMbl @, (4) —tenad cbyHKUMA Mepporo NopsaKa TuMa p. Corua- 


cHo ycnosuio L (A) — yeaa cbyHkuna uz Kaacca [1,0]. Mosromy w (A) — nenan 
«pyHKWMA NepBoro nopayKa Tuna p. M3 sToro Ha OCHOBaHHH JIeEMMbI CJleqyer, 
4qTo y d@yukunu M (y,) Ha OKpy2xHOCTH C, ecTb XOTA Obl OfHAa OCOOad TOUKA. 
StTok TOuUKoH saBasetca TouKa § Tenepb yxKe Jerko MpHHTH K MpoTHBOpeunH. 


YpaBHenve (2) qaerT 
Mi(y1) + M (ys) = F (2). 
Tleppoe cmaraemoe B TouKe € peryJIApHO, BTOpoe cilaraeMoe B TOUKe § uMeeT 


OCOOeEHHOCTH, C/leMOBaTeIbHO, TOUKa §€—ocoOad Aa F(Z), 4YTO HeBO3MO2%KHO. 
SHauHT, OOmacTb G BbIMyKJa. 


Mockosckui 9HepreTu4ecKHi Tloctynuo 
HHCTUTYT 111960 


IWMTMPOBAHHAS JIMTEPATYPA 


1A. ® Jleoutbes, Mss. AH CCCP, cep. matem., 22, 201 (1958). 2G. Polya, 
Nachr. Gesellsch. Wissensch, Gottingen, 187 (1927). %®M. K. ®are, J[AH, 112, No 6, 
1008 (1957), *A. © JleountTbes, Has. AH CCCP, cep. matem., 28, 565 (1959). 
* A. ®. JleouTbes, Tp. Mate. uncr. um. B. A. Crexnosa, 39 (1951). 
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MATEMATHKA 


B. 9. JIAHWE 


YCJIOBUA SAMKHYTOCTH CY)KEHHSA 
CAMOCONIPSDKEHHOLO ONEPATOPA 


| (I]pedemaeneno axademuxom A. H. Koamoeopoeoim 21 I 1960) 


B wactosue padore JaeTca ONMCaHHe 3aMKHYTHIX ONepaTOpoB Cc OGMacTbIO 
‘OTIpeMeNeHHA, MJIOTHOM B rvJbOepTOBOM IpocTpaHcTBe, cosepxKallMXcA B aH- 
HOM CaMOCONps”2xKeHHOM onepatope. JIA NpocToTb! H3JIOKeHHA OPpaHHuuMca 
emyyaeM OJHOKpaTHOro cnekTpa. OjHako M3uaraeMbili cmoco6 onucaHua 
TIpHMeHHM K 3aMKHYTbIM CyK€HHAM JOOOrO CaMOCONpsAxKeHHOrO, UH, OOmlee, 
HOpMaNJbHOrTO ONMepaTOpa Cc KOHEYHOKPATHHIM CHeKTPOM. 
Kak H3BeCTHO, CaMOCONps2KeHHBIM ONepaTOp C MIpOcTbIM CHeKTpOM YyHUTapHO 
9KBUBaJIeHTeH OMepaTopy A, YMHOXKeCHHA Ha He38aBHCHMoe TepeMeHHOEe B He- 
KOTOPOM lpocTpaHcTBe \ be ¢ — HEOTpHaTeIbHaA Mepa, 3aaHHaa Ha Bellle- 
CTBEHHOH OCH; 


este \ |x (8) Pda (4) < oof 


[o-e) 


e 


[ee) 
Die 1*: Oy \ | Ax (2) |2da (A) < co} »  (Agx) (A) = Ax (0). 
—oco 
Tak KaK 3aMKHYTOCTb UH IVJIOTHOCTb UHBAPHaHTHbI OTHOCHTeIbHO YHUTapHbixX 
MpeoOpasoBaHult, TO 3afaua CBOMMTCA K ONMCAHHIO ONepaTopos A, 
MeucTByIOMUX us Lo sp Le, Trakux, 110 O,=L7, A“ = Au 
rane ANG. 

Jina W3JIOx%KeCHHA MOYYeHHbIX pe3yJIbTaTOB OOO3HauHM uepes M, coBo- 
KYUHOCTb '‘BCeX G-H3MCPHMBIX H O-TOYTH BCIOMY KOHCYHBIX KOMIIJICKCHO3Ha4HbIX 
<pyHKuui, 3aaHHblx Ha BellecTBeHHo ocu. Umeem L3<M,. Bseyem onepa- 
wuio+, conocTaBAIOMy!0 KaxkOMy nNowMHoxectBy U C M, smmuHelinoe muoro- 
oopasue U+ cL? no dopmyae 


e 


j= {o: wel ay \ u(d).v (d)do(X) cymectByer u papen 0 naa Beex uw EU 


Teopema 1. 2a ecaxoeo onepamopa ACA. O4= LAA A 
cytecmeyem makoe aunettHoe mHozoobpasue U Cc Ma, 4mo : 


D,= 2, AU"; (1) 


npu smom U ne codepocum dynkyut us L3 (Kpome Hynesoti byHKYyUU), Mm. e. 


| [eQ)Pde(X)= 00, uO, uEU, 2) 
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HO Oad KaocOotl qyxnKyuu u EU 


co x 5 : 
\ Paty ds (h) <0. (3) 


—|8.0) 


ABTopy HeM3BeCTHO, olpeyenseT JIM (pH 3aaHHOM A) dopmysia (1) 
OHO3HaYHO HHeliHoe MHorooGpasue U C M,. Iloatomy, OblTb MoxKeT, COOT- 
HoweHHA (2) u (3) He ABJAIOTCH HeOOXOJMMBIMH. Kpome Toro, HeH3BeCTHO, 
MOCTaTOUHEI JIM cooTHOWeHHA (2) u (3) AA TOTO, YTOObI MMeJIM MeCTO COOT- 
Homenua D,—L2, A* =A, ecnu Da sanaetca dopmysow (1) uw ACA. 
Ojuako MIpH HeKOTOpbIX AOcTaTOUHO OOULMX MpeLNOMORKeHHAX COOTHOIIECHUA 
(2) u (3) HeoOxO,MMbI MH WOCTAaTOUHEI. 


[lia Toro uTo6bl copMysmMpoBaTb STH TNpeANosoxKeHHA, BBeAeM orlepa- 


nto, COMOCTAaBJAIOWLYIO MHO2KeCTBY VcL? snueiinoe mHoroodpasuve V+ CM, 


mo dopmyuvie 


vi= {u: ue M, \ u(r) v (hk) do (A) cyulectByer H paBeH Q ja Bcex vevl, 


Muoroo6pasve UC M, 6ynem Haspipatb +-3aMKHYTHIM, eCJM 
@Qenuty 2 (4) 
H CHAbHO +-3aMKHYTHIM, ecu | 
(Qa, NUL)" =U; (3) 


IA BCAKOFO JHHeHHOrO MHOrooOpa3sua U, CU. 

JiemMa 1. Bcskoe aunetinoe KoNeLHOMepHoe mMHOeOOOpasue sABAAEMECS 
cunono +-samknymolm u, mem 6onee, +-3samKHymoLM. 

JlemMa 2. IIycmo aunetinoe mxozoobpastie UCM, o6aadaem caedyro:- 
WumMU ceoticmeamu: 

a) ecru OAR HeKOMOpot ynKyuu y cYyWecmeyem éeo3spacmarolaA Nnocaze: 
OosamenbHOCmb s-uU3MepumMbLxX mMHOCeCMe 61, bo,... C OObeOuNeHUem UG, 


noAHOlL o-Mepbl, HA KAMXOOM U3 KOMOpeLX YHKYUA Y paBHa HeKoMopolt qyHK: 
yuu us U, mo yeU; 


8) cywecmeyem  éeo3pacmarojan nocAredosamenbHOCMb s-u3sMepumMbLX MHO 
wcecme 61, 62,..., OOCCOUNENUE KOMOpPbIX UmMeemM NOAHYIO o-Mepy U HE 


KaxHOOM us KoMOpeLx KascOan dynKyun UCU uNMeepupyema ¢ Keadpamos 
OMHOCUMeNbHO Mepel oc. 


Toeda mnoeoobpasue U seasemca +-3sauKknymom *. 


I[pumep OeckoneyHoMepHoro MHorooGpasua U, cubHo +-3aMKHYyTOFO 
COBOKYNHOCTb (KOHC4HBIX) JIMHeHHbIX KOMOMHalMH = dyHKUMi ue (A) = he 
—"Ny»<a<4/,; ¢ —mepa JleGera. 

Teopema 2. ITycmb aunetinoe mnoeoobpasue U C M, aeanemca +-samKny 
mom. Ilycmp AC As, Da= Koa Roe Ecau kaxcdaa dynkyua u€U, u=K( 
yooeremeopaem coomHowenuto (2), mo Da = L2. Ecau, Kpome moeo, Kaoecda: 
~ynkyun uGU yooeremeopaem ycaoeuto (3), mo A™* = A, 

Teopema 38. JTycmb auxetinoe mxozoobpasue UC M, seanemen cuaon 
| samMKHYMoLM. llycme A CAG a= OND RI ER: Ecu O,=L?, A* =A 
mo Kasdan dynkyun uGU ydosremeopaem coomxowenusam (2) wu (3). 


* B ycnopuax aemm tu 2 (D(\ Ut)T =U, 
(byHKWMH OT Onepatopa A., 
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rye D—o6sactb onpesenenua s1060 


Woka3saTeabcTBo Teopemp 1. Ilycts D4 = L2 un AC Ay. Torna 


2 — CUMMeTpHuecKHi onepatop: AC A*, Dy4+= 12, u nostomy cyllecTByeT 
A™. HetpyHo mpoBeputb, To 


Dawe = Da N[(A— A) Darl, (1’) 


rye (Ax) (A) = dx (A), MO onpeyeneHnio, ai Kayo dyHKunu x€M,. 
Tlostomy, ecnu A™ = A, TO, nonaraa 


U =(A*— A) Dy» (6) 

nonyuum dopmysy (1): O4 = Oy, NU". 
Ec xoTa Ob ogyo u=-0 us U npunagnexut L?2, to U yensotHo 
B Li. Tlostomy uMeeT MecTo coorHolleHve (2). B coorgetcTBuu c (6) aaa 


Kaxkforo u€@U cymecrsyer taxoe y@Dy4+, uro Ay+u=Aty. Tak Kak 
A*y € Lj, To 


J1Ay 0) + WA) Po (0) < 00, (7) 
Us y@L> spitekaer 
| [ay Q)le(dd) <0, e>0. &) 
JAl<e 
M3 (7) u (8) BEiBOoaqHM 
| u (A) \2 do (A) <— oo. (9); 
|A|l<e 
Kpome Toro, 43 (7) llojy4yaem 
Jy) + 2[' de (r) < 0, 
|Al>e 


OTKyfla, Tak Kak GL 


laAl>e 


d) {2 


CootHowenua (9) uw (10), B3aaTbIe BMeCTe, 9KBUBAJICHTHbI COOTHOLIEHHIO0 (3). 
TlokxasaTeabcTBo TeopemMp! 2. IIpennonomum, uto U saBisetca 


-34MKHYTBIM. Ec HeKotopplit snement x€L3 optoroHaseH KO BceM 9Jle- 
MeHTaM 43 O,,NU+4, TOxE (Da N U+)' =U (co. (4)), 7. e. xELEQU. Econ 
BBINOJIHeEHO ycsloBue (2), TOx =O un Da= Da, MU+ muioTtHo B L?. IIpope- 
PHM, 4TO B Hallux NpesnosoKeHuAX: 

x) o6nacmb onpedenenun Da» onepamopa A’ cocmoum 6 mouHocmu us mex 
yELs, Oana Komopelx cytecmeyem makoe u EU, umo Ay +ueé Li; npu smom 
Ay+u=A’y.' 3 
Tlyctp x€94, y€ Dax. TMonoxum u = (A*— A) y. Coornomenne (Ax, y)= 


= (x, A*y) MomwkeM MepenucaTb B Buse \* 0) 4 Q) ds (= 0.  Orciona 


ae 


UEDA = (Da, N U+)"=U (cm. (4)). Hao6opor, mycTb Jan HeKOTOpBIX 
y€L? ueU umeem Ay+u€Li. Tax xax_| x (d)u (A) do (f= 0 npn x€Da, 


to (x, Ayu) = (Ax, y) = (Ax, y) ama sBeex x€Da, HM Tpeqomenne 4) 
oKa3aHo. 
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113 mpeqox%wKeHHA Y) BbITeKaeT, TO 
(A — AO vets (11 
IIpopepuM, 4TO 3 COOTHOMeHHA (3) BbITeKaeT OOpaTHOe BKJIOUeHHe 
VE(A Shoe (12 


Ilyctp uG€U. Tlonomum y(k) =O pn |A|<e w y(A)=—u(r)/d Opt 
|X|>>e, e >0. Coornomenue (3) SKBHBaJIeHTHO (9) u (10). M3 (10) Berrekaer 
yeLi. Umeem Ay +u=v, rae v(d\)=0 npa [A] Se uw v(A)=u(A) Op 
|A|<e. B cuny (9) vel. B COOTBETCTBHH C pesloxkeHHeM X) YE Das 
Ay -+u= Aty, u=(A*—A) yE(A*—A) Dae. Bxkmouenve (12) MoKasaHo 
Us (11), (12) u (1’) BerrekaetT Daeq= Da, N[(A*— A) D,+Jt = ‘ayee| UL=D) 
‘CnenoBatesbHo, A** = A. 

Tloka3aTeuJbCTBO TeOpeMbI 3 NOMOGHO OKasaTeMbCTBy TeopeMBl | 

TlokasaTeabcTBo memmbl 2. Ouesuguo, Uc (Man Oba pis Hw m0 
‘QTOMY MOCTATOUHO NOKa3aTb, UTO 3HaK BKJIIOUCHH AJMOXKHO HallpaBHTb B MPpOTHBO 
MOJO*KHYIO cTopoHy. PaccMoTpHM MpOH3BOJIbHbI seMeHT wé (D4, UN 


‘A MNOJIO2KUM 


B= fa: [rj < e, EE <a} ng, 


rie &,, 8,...—MocweqOBaTeIbHOCTh MHOKecTB, OGsaaloulad CBOLCTBOM. 
OMMCaHHbIM B ycuoBHu 8), a S— KakaA-HHOyAb NOTH BCIOLy NONOKUTeMbHAas 
cbynxuua uz Le: s (4) > 0, \I{s (A)]? da (A) << co. OGo3HauHM Yepes yz XapaK: 
‘TepHcTuyecKy10 (pyHKIWHiO MHOXKEeCTBa Gg, Aa Tak?Ke ONepaTOP yMHOXKeHHA HE 
sty dynkuuio B M,. Tonomum L3(8,) = x13: sce byuxuun us L3(8,) papup 
uymo BHe &, u L3(8,) Cc L’. Bouee toro, 


OM EIE CT 2 (13 


MOO Kagan (byHKuHA uGU untTerpupyema c KBaqpaTOM Ha KaxKJOM Hé 
MHOKecTB @, (cM. ycnoBue B)) Hu |A|<k wa 6, Tlostomy, Kak HeTpyauc 
TIpOBepHTb, 


L3(8,) NUt = L286) O4U. (14 


Ouepunno, w € (Lo (8) U~);', u60, B cuny (13), L3(8,)QU+ cogepxutes 
B Dan U+. CnegopatesbHo, Tak2Ke yw E(LE (8,)QU+)". Ho, B  coorsert 


‘CTBHH C ompefeseHHem MHoxecTBa 8, y,wEL2(8;): Were [2 da(h) < 
ICR 
<< k? | is Pde (A). Ilostomy, B cumy (14), %, €y,U. Io o3Hauaer, aT 
Ek 
Ha KaxKOM H3 MHOxecTB 6, PyHKIMA wW paBHa HeKoTOpou (byHKunA us U 


IIpvHuMai BO BHMMaHHe ycoBHe «), Momwyyaem wEU, u6o JOMNOMHeEHHE 
MHOXKeCTBAa Gg HMeeT o-Mepy HYJIb. 


JokasatedibcTBO wJemMMbl 1. Beskoe KoHneyHoMepHoe sHHeliHos 
muHoroodpasne U C M, yaoBaetBopser ycoBuaM memMMbI 2. 


JIbBOBCKHM NoMTexXHHYecKuit Tloctynuao 
MHCTHTYT 28 XII 1959 
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Hoxnagn Akagemun nayxr CCCP 
1960. Tom 132, Ni 5 


MATEMATHKA 
M. A. HAMMAPK 


O TEH3OPHOM TIPOM3BEAEHWM NPEACTABJIEHHM 
AONOJIHHTEJIBHOMW CEPHH COBCTBEHHOHM FPYNMbI JOPEHIA 


(I] pedemaeneno axademuxom A. H. Koamozopoeeim 25 IT 1960) 


B mpegpiqymel 3ameTKe apropa (1) 6plul pellieH Bompoc 0 TOM, Ha KaKHe 
HEMpPHBOMMble MpefcTaBJIeHHA pa3sJlaraeTcA TeH3O0pHOe Mpow3sBesenHue ByXx 
HEMPHBOAMMBIX MpeACTaBeHHH ONOJHUTeEIbHOH CcepHu coOcTBeHHOM rpymmbl 
Jlopenua. B qaHHoH sameTKe JaioTca MopMyIbl, OCYecTBIAIOMMe STO pa3- 
JOKEHUE; MOMNYTHO BHOBb MOYUaOTCA APyrHM MyTeM pesyJIbTaTHI 3amMerKu (1) *. 

1. DyHKMHH (2%, 2). Myce x(g)€ K(G); nonoxKum 


RNG) 10 (062) eis G2) npu = | a p 


(1) 


/ 4l S ” 
p(Z1, 22) = \* (A, Sear 4 ) | 2 — 2 [2-2 [A 2b, 


JI. Ecau x(g) €K(®), mo (21, 22) C9, XH, u 


(¢, 9) = | A (g) ¥(ee') *(@) de de’, (2) 


20e (~, ¢) 0603NaYaeM CKAAApHoLi Keadpam 6 $1, X Dost 


(ps @) =\ zx — 2" zn — za (as 20) 9 Eis 2) der dea derdzn, (3) 
h(g) =| Zar ie Pg: 


B cnpapegiMBocTu 3TOrTO MpesoKeHHA MOKHO yOeAMTLCA MOCTAHOBKOM 
B (3) BMecTO (yHKIMH ee BbIpPawkeHua U3 (1) H MepexogoM oT MHTerpupo- 
BaHHA 10 z, €, A K MHTerpHpoBaHHlo NO g. 

Onpezetum B K (6) cKkanapHoe nponspesenue, Nolarad mpu xj, X%2€ K (6) 


(x15 2) = \ h(a) x (ge") x2 (') de ae’, (4) 


HM O6o3HauuM uepes J rumbOepTOBO MIpOcTpaHCTBO, ABJIAIOUeecA MoOMOMHe- 
Huem K(®) mo 3TOMy cCKanapHOMy MpousBeyeHuio (cTporo ToBops, 3fecb 
peub HleT O MOMOMHeHHH (pakTOp-mpoctpaHcTBa K(G) no noympocrpanctBy 
Tex +€K (6), qs KoToppix (x, x) =0). V3 (4) HemocpeactBeHHo cuegyer, 
uTO ONepaTop MmpaBoro cyBura : 


Bg,x (Z) = X (880) 


3aylaeT yYHUTapHoe mpeyctaBlenue g—> By rpynmbt © B mpocrpauctse J. 

II. Popmyza (1) onpedeanem uzomempuueckoe omobpascenue npocmpancmea 
$< Hy, Ha npocmpancmeo F, npu Komopom npedcmasaenue D,,xD,, nepe- 
xoOum 6 npedcmaereHue g—- Bg. 


* Mbl coxpaHaem 3fecb B OCHOBHOM OOo3HayeHH A crate (14). 
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Tleppoe yTBepxeHue BbITeKaeT H3 (hopMyvIbI (2), a BTOpoe Mosyuaere 
HeMOCpeACTBEHHOH MpoBepkoli u3 copmyspl (1). 

2. Pasnmoxenue mpeacTtaBaeHuan xD, Ha HeNpuBOAU 
Mble MpexcTaBAeHHA MpH wWtrvy<2. Ilycrb cHayana v, + V2< 
u nyctb x(g)€@K(G). Cornacno dopmywe Inanmepena aun rpynnpi & 


\ «(ge') x @)de' =\ Klee, Wa GE)KE 2) olydedzdy*, € 
rye, Kak OObIdHO, 


K (2, 2', x) = \ x (282!) |AIM de pa 8 = | ai 4 
8112 + 821 « 


LE —m-+io—2_m yr Wee Iie eau (0 
ioe + Ben’ a (g) = | Zoe | Gor A(A) = [AI 


z= 
fi Tae: 
o(y) = On (m*,+.97). 


TloqctaBiad Bbipawkenve (5) B dopmywy (2), MeHaAa MOpAAOK HMHTerpupc 
BaHHA (YTO OKa3bIBaeTCH 3aKOHHbIM MpH vy, + vo < 2) H ClesaB 3aTeM 3aMeH 
Me€PpeMeHHbIX HHTCrpHPOBaHHA, MpHXOAUM K @opmyuie 


(¢, 9) =\I Few Po) dedys, ( 
rye 


fen=\Ke, 2 dlal* * x(VA)da, ( 


by) = fo \ie— | = Hak x 


nl 2  xWVn)dn. ({ 


x fg 


Murerpanbt B (9) BbINHCJIAIOTCA TlyTeM TIpHMeHeHHA MpHeMa, aHasorut 
Horo mpHemy Pucca (°), mocae uero gna b(y) nomyuaetca cbopmyuia 


ae Ye m © vy + ve 4 2 
1 deen, Wes ere 
Al 


EGG 8) | Eee ag) | 


Hlaee, KoMOuHUpys opmyap (1), (6) uv (8) uw nponsBeya mo cymlecTBY 1 
Ke BHIKIaIKH, YTO H B (4), 3aKuIOUaeM, 4TO 


hic. x) a \¢ (21, 22) a ae £2) zy Vio Vay xX) dz, d2s, (ie 
rye 
. fm Site ant Me 3 fe 
‘ wt (2; Zo, & V1, Voy x) SS |Z.— 21 | 2 2 2 (Zo — 21) 2& 
ey Kok a, SES m eign th eS m 
SS SNe SE al = — = ——_ a 
| 2a 2h (eye) ila oeule Re wen ce en 


. (1 
mpu x(x) = [AL "PPA", YEXS. 
@opmywbr (7) — (12) ocratorca cnpaBeqIMBLIMH Tak2Ke NpH vy + Vv, =! 
B YM MOXKHO yOeAUTECA MpeAebHbIM MepeXofoM v, + vo—>2 (v -+ ve < 2). 
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IIpu nmepexone oT x(¢) K x(ggo) yHkuna ©(2,, 2) mpeoOpasyerca no 
penctapnenuio O,,xD,,, a K(zZ1, 2, x) — kak (yHKUHA OT Zz, CeMOBATeJIbHO 
iB cusy (8)) u f(z, y) Kak tbyHkuna oT z—no mpencraBnenuio 6, = Sm, « 
CHOBHOH cepuv. Ilosromy, yuuTpiBan dopmysbt (7), (10)—(12) mu npumenas 
OHTHHYaJIbHbIM aHasor semmbl Hlypa (cm., Hanpumep, (4), crp. 149), mpu- 
OMMM K CJleyiouleH Teopeme. 

Teopema 1. ITycme § — euav6epmoeo npocmpaxcméeo ecex usmepumolx 


yHKYUti f (xX, x), YE Xt, ydoesemeop srouyux yeaoawo | | F(z. x) 2(y)dz dyt <0, 
de b(y) onpedereno dopmyaoti (10), co ckanapHolm npouseedenuem 


(in fe) =Sh@ DRE Wo dedi, 


nycmb vy + v2 <2. Toeda daa aboti dynkyuu ¢ (21, 22) € Hy, X Hy, uNMeepan 

gopmyae (11) cxodumcn 6 cmblcae HOopmel 6 $ wu Coomeemcmeue »—f, 
cmanaeaueaemoe smoti gopmynot, onpedeanem u3omempuueckoe omobpancenue 
W npocmpaxcmea $,,< Hy, Ha npocmpancmeo %. IT pu npumenenuu K 9 (21, 22) 
onepamopa Tg npedcmaerenun Dy. xD,, @ynKkyun f(z, y) = We npeobpasyemca 
no npedcmaerenuto Sy = Sm, o OCHOBHOU cepuu. CxredoeamerbHo, omobpadte- 
nue W ocyiuecmeasem pasaoocenue npedcmaerenun D,,xD,, Ha Henpueodumole 
npedcmaerenun. B smom pa3aoocenuu yuacmeyiom morvbko npedcmaéereHun 
Gm, > OCHO6HOL Cepuu, U NpumMom me U MoAbKO me, OAA KOMOpolx m— 4em- 
Hoe 4uclo*. 

3. PasmomwenHue npeyctaBmreHua 9,xD,, Ha HeNpUuBOLH- 
MBlI€e MpeAcTaBMeHHA Mpu w+yr >2. Tycth tTenepb vw + v. > 2. 
Toryga U3MeHeHHe NOpAAKa WHTerpHpoBaHuaA MmpH BpIBOZe dopmyuwp (7) 
yxKe He ABJIACTCA S3AKOHHBIM, B CHJIY 4uero 9Ta CGopmMysia mMepectaeT ObITb 
cipaBeIHBOH. OsHaKko MOAKHO MOJYSHTb COpMysly, 3aMeHsAIOWy!o dopmyvly 
(7), MpHMeHHB K STOH NocweqHeH MeTOL aHaJIMTMYeCKOrO NpOMO/2KeHHA. 

O6o3Hauum uepe3 L(ZxZ) coBoKyMHOCTb Bcex OecKOHeyHO uddepeu- 
WHPyeMbIX (PHHHTHBIX PyHKUMH — (21, Z2), HOCHTeIb KOTOPBIX He COJepXKUT 
IMaroHasu Zz; = 29. Ilycts p&€L(ZxZ). V3 (3) HemocpezcTBeHHO BHAHO, YTO 
(p, p) ECTb aHasIHTHUeCKad (PYHKUHA OT Vz, vo, perysapHaa mpH 0 < Rey < 2, 
0< Rev, < 2. Ilycrb, manee, f(z, 7%, v1, ¥2) —PYHKUMA, OMpexemeHHan op- 
myo (8) (a 3HauuT, qgopmysiamu (11), (12)), rae y(d)=jaAp "7X", 
mM ueTHO, a 6, BOOOUIe, KOMIVJICKCHO. 


Tlono>*xKuM 
re) rag teed 
CE AGT AP) Inmet area / ae 4 
pe payor eee) 
r(4 6G Vt ve , >) 
Sg r= T 
g A 4 4 2) (m® + ot) 
po eo eis. nea 
& 4 2 Sy, 


d(x: Vis ve) ae d(m, Oo, Vay V2) = li, % Vi» V2) i (es ab V4 9) dz, 
Jun ve = \o( Vi, V2) O(%, Yas 2) dy. 


* Bonpoc o dopmyne yaa oOpatHoro oToOpaxenun Wt, 1. e. 0 BoccTaHOBAeHH 
0 (21, 22) mo f (Z, x), SOomee COKIN B PacCMaTPHBaeMOM Cyly4ae (oco6eHHO Tp vy + ve > 2), 


eM B MpeAbIqyulMx ABYX cyyaAnx Oe Penne, t Che. D, (4). 
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®opmyuia (7) o3sHauaeT, 4TO 
(9,9) =Jy,,.. Upa Inv, =Imy,=0, O<y, O< vey Wy Ve K 2. (13 


TIpogomKas ananuTuuecku o6e uacTn (13) x3 o6mactH Re(vy + v2) <<: 
B O6acTb Re(v, + vs) > 2 HW YYHTbIBaA, 4TO 


717 


npu Re(% + v2) > 2, 


(oe) 


\ ae et 2 (v1 + ve — 2) 


Ce ay TE peso MRS aay e 


nowvlyyaem 


A 


(—) =WFe DROW det +2 CE, Dots MPH <2, WIS 2, nv >2 


rye 


o aa 1 r(S\ry) Bebe ‘a 48) (14 
fi a2 Ss Siva) Mitve 4) \ 2 b 
oie tyr (4 2) 1 ; ) 


f(z2)= \¢ (215 2») [2p Ay ee ees I eae (15 


Cf, Pvtve—2 OOO3Ha¥aeT CKaJIipHoe MponsBefeHHe B $y,4v,-2- Ilpumenas 
Tellepb paccyKJeHHA, aHaJIOrHuHble paccyKJeHHuAm M1. 2, NpHXOQMM K cule 
TylouleMy pe3yJbTary. 

Teopema 2. JTycmb vy,+ v2 > 2 u nycmo $ onpedereno Kak @ meopeme | 
ITycmo, Oanee, § o603Hauaem euanvbepmoeo npocmpaxncmeo é6cex nay 


f = {f(z,x), f (z)}, F (Aeneas; ae Hyv,4v.—-2, CO CKANAPHOIM nNpouseedeHuem 
(nf) =\@ DRE DOM ae +26 Dnt 


, ’ 
2de x® onpedeneno dopmyaoti (14). Jan abot gynxyuu 9 (21, 22) € Hv, XH 
unmeepanol 6 dopmynax (11), (15) cxodamca @ Cmolcae Hopmel 6 H U Hy, 4y,— 
COOMBEINCMBEHHO, U IMU GopmyAbl onpedeasntom us0mMempuuecKoe OMmob pare 
Hue W npocmpancmea $,, X Hv, Ha npocmpancmeo $. IT pu npumenenuu K (24, Zs 
onepamopa T, npedcmaenenun D,,xD,, gynKkyuu f(x, x), f(z) nap 
Wo = {7 (z, x), f (2)} npeo6pasytomcax no npedcmaeaenuto GS, = Sm, « OCHOBHO: 
cepuu u npedcmaerenuto D,,+y,-. OONOAKUMEAbHOL Cepuu coomeemcmeeHHO. Cae 
dogamenono, omobpaskenue W ocyiuecmenasem pasaoocenue npeOcmaenenu 
D,,x Dy, Ha Kenpueodumole npedcmaerenun. B amom pasaoscenuu yuacmeytot 
npedcmasnenue Dy.1y,-2. OONOANUMEeAbHOLL Cepuu UL Me U MOALKO me npedcmae 
NeHUA Gm, 5 OCHOBHOL Cepuu, OAA KOMOpelx m—uemMHOe 4UCAO. 


Tlocrynusio 
8 II 1960 
UWMTHPOBAHHAS JINTEPATYPA 


1M. A. Hatmap kx, JAH, 130, Ne 2, 261 (1960). *M. A. Hatimapx, JAF 


119, Ne 5, 872 (1958). * M.A. Hatimap x, JAH, 125, No6, 1196 (1959). 4*M“A. Hai 
Map, Tp. Mockosck. mate. o6m., 8, 121 (1958). ° M. Rie, Acta Math., 81, 1 (1949 
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MATEMATHKA 


C. Tf. HOBHKOB 


O HEKOTOPbIX 3AQAYUAX TONOJIOFHH MHOPOOBPA3HH, 
CBASAHHbIX C TEOPHEM MPOCTPAHCTB TOMA 


(ITpedcmaeneno axademuxom IIT. C. Anexcaxdposeim 20 II 1960) 


B 9sToli padoTe paccMaTpuBalioTca Tlayqkue MHOrooOpasua W’, pacnono- 


%KeHHbIE B 9BKINAOBOM mpocrpancrse R"*’, wopMasBHbii nyYOK KOTOpHIXx 
wMeeT CBOeCH CTpyKTYpHOH rpynmo HeKoTopy1o nomzrpynny G rpynnp O(n). 
B MHOxeCcTBO BCCX TaKHX MHOrooOpa3Hi BBOAHTCA OTHOMIeHHe SKBUBaJIeHT- 


Hoctu. Muoxecrso V;,(G) KjaccoB 9KBUBaJICHTHbIX MHOrooOpasu oOpa3yer 
aOeylepy rpynny. OTHolleHHe SKBMBaJIEHTHOCTH HW rpynnoBand onepallua BBO- 
ATCA B MHOXeCTBO HalIMX MHOTooOpasHi JOCMOBHO TaK 2%Ke, KaK B KJIaCcH- 
yecKoH wHTepiperauuu Ilonrpsruna romMoTomMyeckux rpynm ciep yepes ocHa- 
IeHHbIe MHOTOOOpa3HA HU B H3BeECTHOM HOCTPpOeHHH py BHYTPeHHHX FoMo- 
Jorn Toma — Poxsmua. Cnegya JI. C. Tloxntrparnuy, mpi 6yfem Ha3blBaTb 


MHorooOpasue W’, BloxKeHHOe B 2BKMMAOBO MpocrpauctBo R”*’, G-ocua- 
IL€HHBIM, eC/JIM B HOPMaJIbHOM TyyKe MHOrooépa3un W* 3aqaHo duKkcupo- 


BaHHoe cTpoeHue G-nyyKa. G-ocHalleHHoe MHorcoOpasue W’ C R"* Hasapi- 
BaeICA 9KBUBAJCHTHBIM HY JW, CJM CyuecTByeT Takoe rlaqKoe MHOFO- 


o6pasue N’** CR" Cc xpaem Wi CR, uro HopMambHbii G-ny4yoK 
MOxKeT ObITh NpososKeH c MHOrooOpa3sua W’ Ha MHorooGpa3He No 2s. Oue. 


BUJHO, YTO AA mOObIX rpynn G, C O(n) u Gy C O(n) onepalua npamMoro 
TlepeMHOXKeHHA MHOTooOpasnl VHAyWMpyer HeKOTOpoe cnapHBaHve 


Ving (Gx) SIV 1, (Go). tinting (G1 X Ge) (1) 


(rpynna O(n,)xO(nz) cunTaeTcaA U3BeCTHbIM OOpas0M BJOXKeHHOH B rpynny 
O(n,-+ne)). Mbt orpanwyumca 3yecb usyyenvem rpynn V,(SO(n)) aaa 
i<n—l, rpynn Vo,(u(n)) mia i<2n—2 u rpynn Van(Sp(n)) gua 
i<4n—4. Jlerko Bujfetb, ¥TO 9TH rpynmbl He saBucaT or n. Mb Oyzem 
0603HayaTb HX COOTBETCTBeHHO CHMBOJIaMU Vso, Vz, Vsp- OveBHAHO, YTO yKa- 
3aHHOe BbILe CHapHBaHHe NOSBOACT OMpeJeIHTh NpsAMble CyMMbI Vso = Vso; 


les Vi. Vo SV5p Kak rpayupoBaHHble KoObIa. 

Teopema 1. Pakmop-Konrsyo Konya Vg no 2-Kpyxenuio usz0mopaHo 
KOAbYY NOAUHOMOB OM OOpasytolUx Vy; pasmeprocmu 4i,i >0. Koaoyo Vy 
UZOMOPPHO KONbYY NOAUHOMOE OM OOpasyIOUUX Us; pasmepHocmu 2i, i >0. 
Anee6pot Vz, @Zp, p>2 u Vi, @Q, ede Q—none pauuonanoHelx “UCceAr, 
U3Z0MOPDHbL aNzeOpam noAUHOMOB om OOpasytolUx ty; pasmepHocmU 4i, i>0. 
Koaoya Veo, Vu, Vacs He umerom p-KpyueHun OAL p>2 u Koroyo Vy He 
umeem 2-Kpy4eHus. F 

Sra Teopema Jia Kouba V., aHoHcupoBaHa [MuaHopom (?). CrpoeHve 
rpynn Vso u3yxeno B (1,4) gpyrumu merogamu. Jina oKasaTembcTBa TeO- 
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pemb! | 3aMeTuM B TlepBylO o¥epeb, ITO, NOAb3yACb H3BECTHBIMH KOHCTPYK- 
tuamn Toma (2), MoxHO 6e3 Tpyqa AOKasaTb usoMopdusmpl V*é (G) = 
= tai (Mn (G)), THe Mn (G)— npocrpauctBo, moctpoeHHoe Tomom Jia McCue 
jopaHua G-peaiM3aluu wHkoB. Bonee Toro, MOXKHO JOKa3aTb, YTO CnapH- 
BaHHe 


Titi (Mn, (G)) @ taetj (Mn, (G)) > tatneti+i(Mn,tn, (G1 X Ge), 


COOTBeTCTBYIOUee, B CHsY 3THX H30MOpPu3MoB, CHapHBanuio (1), HHAyUH- 
pyeTCa ecTeCTBeHHbIM TOMeEOMOpH3MOM 


p> Mn (G,) x Mn, (G) / Mn (Gi) V Mn, (G) re Mn,+nz (Gy x G,). 


Takum o6pa3om, usyyeHue rpynn V;,(G) uv cnapuBanua (1) cBoquTCA K May- 
yeHHIO TOMOTONMYeCKHX CBOlcTB mpoctpaHcTB M,(G). Ilo aHanoruu c rpyn- 
m1aMH V <5, V,, Ve MbI BBeJeM rpalyupoBaHuble rpyuubl H <4 (p), Hu (p) ¥ He (p), 
OMHOPORHBIMH COCTaBJAION[MMH KOTOpbIX CJlyKaT cCTallMOHapHble Tpynbl 
KOFOMOJIOrHii Hal omem Z, COOTBeETCTBYIOWWMX TpocrpancTB Toma. OueBuyHo, 
YTO STH FpyIlbl MOXKHO pacCMaTPHBaTb KaK MOAI Hal anreOpoh Cruuposa 

Jlemma 1. Modyao H.9(p) npu p> 2 Oonyckaem cucmemy ob pasyrou4ux 
Ue, HAXOOALUXCA 60 63QUMHO-OOHO3HAYHOM Ccoomeemcmeuu C Ppas0UeHUAMU W 
4UCeA, KPAMHbIX uemblIPemM, HA CAaeaemole, KpamHole uembipem u He UmeroUUe 
euda 2p'— 2, Pa3smeprocmo oOpasyroweli U. PABHA CYMME 4NCHOB PA3ZOUEHUA O. 
Jaa sb0e0 anemenma x€H<9(p) umeem mecmo coomnowenue Bx = 0, ede 
8 —eomomoppusm Bokwmetivna. Bce Hempueuanonole coomHoWwenuA meoxcoy 
anemenmamu modyan H._(p) eolmeKatiom us s3moeo coomnowenun. Modyao 
Hy. (p) npu p>2 usomoppeH H.,(p). Modyao Hy(p) npu ambom p>2 
onucoleaemca mak sce, KaK modylo H.4(p) npu p > 2, c eduncmseHHolm omau- 
auem, 4umo OonycKatomcnA pasbueHUusA sr00blLX YeMHbIX 4uUCeA Ha “eMHole cCAQaeae- 
mole, He uUmeroiuue Buda 2pt— 2. Modyro H sp (2), KaK u OAR p > 2, Oonyckaem 
CUCMeEMY OOPABYIOLUX Uo, HO YCAOBUe, 4MO CAaeaemble pasOUeHUtL wW He UMeromM 
euda 2pt—2, 3amensemca yCAaoeuem, 4umo amu CAaeaemble He Uumerom euda 
LY eae 1). Kpome mozo, Ona atob0e0 anemenma x6 Hg, (2), Kpome coomnowe- 


Aus BX = Sqtx=0, umeem mecmo coomnowenue Sq?x = 0. Bce Hempueuaro- 
Hole COOMHOWeHUA mMeHOY 9NCMeHMAMU MOOYAA H., (2) caedyiom us amux 


coomnowenul. Modyro H..(2) pacnadaemca @ npamyio cymmy ceo60dH020 


modynan u modyneti Mo C OONOtL OOpaszyrolleli Us, 20€ w —npouséeorbHoe pas- 

OueHUe 4UCAA, KPAMHOZO 4eMbIPem, Na CAaeaemble, KpamHole uemolpem. Pas- 

MepHocmb oOpasyrolletl Us PABHA CYMMe 4AeHOB pasbueHuAn w. EOuncmeenHolm 

HEMPUBUANbHoLM CooMmHOWeHUeM 6 MOOYAe M., ABAReEMCA CoomHOWeHUe Sq! yo = 0. 
Moxuo, Jasiee, JOKa3aTb, YTO OTOOpaxKeHua 


(2) ten (P)@ H so (P), 
(p) > Hu(p) ® Hu (p), 
H., (Pp) > Hg, (p) @ A, (p), 


H so 
Ay 


HHAYUMPOBaHHble TOMCOMOPPH3MOM Pp, BbIpaxatloTca cbopmywJoLi 


pe (Uo) a Y [Uo, ®& Uw, ae Uw, ®& Ue) + > Uw, & Uw,- 


(@;, ®2)=o@ (1, O1)=a 
O1 = We 


B cuuly emmpl | usyyenue Mogyvielt H.,(p) H,.(p) upu p > 2 4 Monyaa 
H,(p) upu p>2 csoqutca K usyyenuio Mofyaa Mg c onno o6pa3yiomeli 
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pa3MepHOCTh KOTOPOH MbI GyJeM C¥uHTATb paBHOl Hyv0), onpesenenHoro 
ooTHOIMeHHem Bx = 0 aa Bcex x€ Mg. IlockonbKy, Kak JlerkO BUJeTb, WIA 
o”yia Mg onpefeneno quaronasbHoe oToOpaxenue Mz —> Mg @ Mag, rpyuna 


Ext, (Mp, Zp) = 5! Ext's’ (Mp, Zp) 


mpeweneTcH Kak aJireOpa. Onupascb Ha nocrpoenHbie Agamcom (2) 6a3ncbl 
AreOpb! Cruupoga, MOxHO JoKa3aTb, YTO cipaBeluBa culeLyioulan 


Jlemma 2. AnzeOpa Ext, (Mg, Zp) usomop@ua aneeOpe noaunomoe om 


f—1 
1,2p 
measyiouux hyeEExts” "(MEY Z;,), p 52. 0: 

Teopema | tenepb 6e3 Tpyya cuexyer u3 slemm | u 2 cBolicTB cneKTpasb- 
ou NloculeqoBaTesbHocTH “Apamea (7). CymecTBeHHbIM JOMOHeEHHeM K Teopeme | 
ABNACTCA 

Teopema 2. ®Pakmop-Konroyo Koaoya Vy, no 2-Kpyuenuio He us0mopdpHo 


KoAoyY nonunomos. Hmenno, cyimecmeyiom maKue o6pasyrowlue x EVSp uy EVSp 
Geckoneunoeo nopsdKa, umo 2" (x? —4y) =0. 

JtoKasatelbeTBo Teopembl 2 MNpoOBOAUTCA aHaJOrMYHO OKasaTeJbCTBY 
Teopempl |. IIpu sToM, BBHAY JIemMbl 1, BMecTo mogyma Mg caemyer pac- 
CMaTpHBaTb MOAyIb M, c omNOH OOpasyrouleh, OMpeeseHHbIH COOTHOIMeHHeM 
Sq*z = Sq?z =0 ana seex z€M,. Jina atoro cnyyan rpynna Ext, (Mj, Z2) 
Take ABJIAeTCA avIreOpou, a jemMMa 2 3aMeHHeTCA CJIenyomleH eMMOH 2’: 

Jlemma 2’. Anee6pa Exta(M,, Z,) = DExt’' (My, Zz) uzomopdua aneebpe 
KOeomOAOeUL HeKOMOpOLL anreeOpot B, COaadarowelt Caedyroiuumu ceoticmeamu: 
1) anee6pa B codepocum yexmpaaonyto nodareedpy C, OonycKatotuyto cucmemy 


as 
Obpasyrolux %p oC Y, r>>2, yOosremeopaiolmux monrvKO coomHoWweHUAM 
a2, = 0 (u ux caedcmeunm); 2) aneedpa B//C Kommymamuena u Oonyckaem 
Taj Le 19h) 
bd 


cucmemy o6pasyrouux a€B//C?, a,,,€B //C@ r > 1, ydoeremeops0- 
WUX MOALKO CooMHOWeHUAM w=) ua? =O; 3) 6 cneKmMpadbHot nocaedo- 
eamerbHocmu Ceppa— Xoxwuuavcda napot (B,C) umewm mecmo coomHoweHus: 


dy (1 © hr,o) = Aghr—1,1 ®& hy 
d; (1 ® hz. 0) — Alyy iF & Is 


20e hy.» — oOpasyrtowue anzebpot H* (C), onpedenennole pagencmeom (hyo, %r,0) = 1, 
ahy uh, — ob6pasyrowue aneedpot H*(B//C), onpedeaennole coomeemcmeenno 
pasencmeamu (ho, %) = 1 u (Ara, Oi) = | 

Tlockoubky Teopempl | u 2 npeycTaBisioT coOoH Mo CyllecTBy TeOpeMbI 
© romoTonMyecKHX Ppynmax npocTpancts Toma, HX MOXKHO MIpHMeHHTb K 3ajjaye 
0 peaJIH3aLlHM WeIOUMCICHHBIX WMKIOB MHOrOOOpasHit B Be MOAMHOrooOpasH. 

Teopema 3. Lenouucrennolti Kaacc eomonoeutt Zp; KOMNAKMHO2O, BAMKHY- 
mozo, opuermupyemoeo, 2nadKoeo mHoecobpasua M" peaausyemca nodmHoeo- 


00 pa3uem VW?" CM" ecm i>[n/2]4+1 u npu ko n—i—2(p—]) 
epynnot Hp(M") ne umerom p-Kpyuenua Oana ecex p> 2. Lenouucaennolti 
KNacc 2omoNOeUtL Zpn—1; mHoeoobpasua M" donyckaem U (i)-peanusayuio, ecau 
2 >[n/2)+1 u npu R<n—2i—2(p—!) epynne H,(M") we umetom 
P-Kpy4eHUuA OANA BCcex p > 2. 

Ilycrs K —npovspompupiit Koneunbit nosmwenp. 3 Teopembl 3 BpireKaeT 

Cnencetsue. Ecau epynne H,(K) npu gq>i—2(p—1) ne umerom 
p-Kpywenusn Oana ecex p> 2, mo ecakut yuxa Z;€H;(K) npedcmasbasemca 
@ Bude NenpepbleHo2o OOpasa GbyNOAMeHMANHO2O YUKAA HeKOMOPOeO OpueHmuU- 


pyemozo mHoeoobpasua W’. 


5 JAH, r. 182, Ne 5 1033 


B 3akuoyenne Bbipaxkaio Oularogapnoctb M. M. TloctuuKosy 3a BHM) 
HHe HW WeHHbI€ COBETHI. 


Mockosckuit rocyfapcrBenublii yHuBepcuTeT Iloctynuao 
um. M. B. Jlomonocopa 16 II 1960 
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MATEMATHKA 


b. MNACbIHKOB 


O COBNAMEHWMH PA3SJIMUHbIX ONPEAEJIEHHH PA3MEPHOCTH 
AJIA JIOKAJIBHO BUKOMMAKTHbBIX FPYTMIM - 


(Il pedcmaeneno axademuxom II. C. Aaexcanc posoim 23 II 1960) 


B sToli 3amMeTKe AOKa3bIBaeTCA, YTO AIA MOKaIbHO OHKOMMAaKTHOU rpynnpl G 
BbINOJHEHbI paBencTBa dim G = ind G= Ind G. Vszecruo, uro mpocrpanerso 
1OKabHO OMKOMNAaKTHOH rpynobl G napakommakTHO, Orciofja u 43 TeOpeMbl 
Jlaykepa o copnayeHuH JIA MapakOMMaKTHBIX MpocTpaHcTB pa3MepHoctTelt 
dim u loc dim ((?), erp. 108) cnenyer, uro dim G = loc dim G. Ho u3 toro, ato 
Ppytina G JiokaNbHO paciiaqaeTcA B IpAMOe MpoM3sBefeHue CBA3HOU NOKaJIbHOM 
rpynup Jiu (tT. e€. OTKpbiroro Ky6a) HM HYysbMepHOH OnKOMNaKkTHOM rpymmpl ((°), 
Teopema 5), suguo, uto indG=locdimG, tT. e. dim G=indG. (Hepa- 
BeHctBo dimG<indG uecKkosbKo paHee Bpipes A. ApxanresbcKni.) 

Tlokaxem Tenepb, uto ind G = IndG. 

Jlemma 1. Ilycmo umeem omo6paocenue f 6uxomnakma X Ha OuKom- 
makm Y. Ecau omoopascenue f sokantHo mononoceuuHO U OAA pasmepHocmu 
Ind 6 X u Y évinonHeHa meopema cymmo!, mo Ind X = Ind Y. 

JlokasatTeuapetTsBo. Jina kaxjoH Toukn x€X Oepem oKpectHoctTb Ox, 
3aMbIKaHHe KOTOPOH TomosornyecKH oTOOpamaetca B Y. Torga Ind [Ox]< 
<IndY u Ind[Ox]< Ind X. Bpizensem uz noKppirua {Ox} KoHeuHCe NOKpbEI- 
tue {Ox,;}. OOpa3bl MHOxKeCTB [Ox;] loKpHIBaloT Y. Orcioya No TeopeMe CYMMBI 
nomyuaem Ind X< Ind Y u Ind Y <Ind X, utTo u TpeOopasocb WoKa3arTb. 

Onpeneneune. Ilyctb X aBasdeTca NpelebHbIM MpOCTpaHcTBOM CMeKTpa 
S = {X,, ®eu} (ompenesuenne cnektpa cm. B(°), cTp. 36), H nycTb A— npo- 
A3BOJIbHCe MHOXKECTEO, sJexamee B X. Ecuu A,=®&A, TO cheKTp 
S’ = {A,, ®eu} Quin A HasbiBaeTCH ECTECTBEHHbBIM CNeEKTPOM, (OTHOCH- 
feIbHO cneKTpa S). 

Jlemma 2. ITycmo 6uxomnaxm X saeanemca npedenom cnexmpa S = {Xa, pa}, 
1puuemM: 

1) Oana pasmepHocmu Ind 6 awbom nodmnoocecrnee Xq BbINOAHeHA Meopema 
YMMOL; ; 7 

2) \rid Xo <7; 

3) npoeKYyUU Wea AOKAAGHO MONnoACeULHOl. 

Toz0a 

a) Oana s6oeo 6uxomnaxma F Cc X cywwecmeytom cKoAb’ yeoOHO 'mecnole 
KpecmHocmu, OANA epanuy KOMOpelx ecmecmeeHHoltl cnexmp yOoeraemeopaem 
ICACGUAM NemMMbL C BaMeHOLL 6 ycaoeuu 2) fr Ha r—]; ORT 

6) IndX <r. ona 
TloxasatTeabcetso. JloKaxem yTBepxyenue a). Bepem Oukomnaxt ‘F- 

| ero oKpectuceTb V. Tak Kak F — 6nkommakT, TO CyllecTByeT @ HB Xq, 
TKPbITO@ MHOKECTBO Og, Takoe, YTO F C S, On 10 CNG] G Vinod Wp Onc 
<r—1l, rue lp osnayaer rpannuy. Paccmotpym yma Bcex B >% MHOKe- 
TBa Og = @pa0x, = 8.0. Acuo, ato Gyglp O,=TpOg=@TpO. Taxum 
6pazom, Julia rpanuubl TpO mpi umeem cnextp S” = {I’p Op, ®,,} mp B > ao. 
Ipm 9TOM ®,, cOxXpaHWIM CBOIO JOKaIbHY!O TOMOJOFMYHOCTh HM ycJIOBHe 1) 
aa TpOpg TakxKe aBTOMaTHYECKH BbINONHAeTCH,T. e. 10 JemMe 1] MoxKHO 3a- 
5* 1035 


KounTb, uro Indl'p Og = Indl'pO., <r — 1. Cnexrp S” apaaetca KonpuHadE 
Holi YacTbIO ecTecTBeHHoro cneKTpa S’ = {@,Tp O, ®g.} aa Up O. U3 semmpr 
BbIBOAMM, UTO yKe JIA MOOOTO & BHIMOMHEHO HeEpaBeHCTBO Ind®, TpoO<r—] 
Tak Kak & pO = &g.%,FpO, roe @ >a. Yenosusa 1) u 3) Aaa S’ Boimos 
HeHbl aBTOMaTHyeckH. Mtak, a) OKa3aHo. : 

Tloxaxkem 6) unfyxuvet no Ind X,. Ecru Ind X, = — l,to uIndxX = —1] 


Ecau semMa Bepua c 3aMeHoli r Ha r—1, TO M3 a) yrBepxeHue O) Cue 
nyet. | 


Jlemma 3. JTycme npocmpancmeo X AaoKaAabHO OUKOMNaKMHO U A6AAeMC 
npedenom cnexmpa S = {Xz, Opa}. Lan Xq u npoeKyuti Wpa BbINOAHEHI YCAC 
gun 1), 2), 3) npedoldyweti nemmol U, KpOMe MOz20, BbINOAHEHO YCAoéBue 

© 


4) X= U @;, 2de DO; —6uKomnakmol (m. e. X unanbHO KoMNAaKMAC 
i=1 | 
u Ind O;<r. 

Toeda Ind X <r. | 

3ameuannue. Ecam mbl pacCMOTpHM MpOM3BOJIbHbIM OMKOMIAKT, JIe*Ké 
uu B X, MW ero eCTeCTBeHHBIM CHeKTp, TO OKaxKeMCA B YCJIOBMAX JIEMMbI 2 

TWloxa3ateabcTBo semMMb 3. JioKa3piBaemM no wHgayKunH. J 
Ind X, = Ind ©; = — 1-Bce acno. 

Bepem lpou3Bo/IbHoe 3aMKHyToe MHOxKecTBO F C X u ero OKpecTHocTb V 
na Kanon Touxn x¢@F pplOupaeM OMKOMMaKTHY!O OKPeCTHOCTb, Jle*Kally! 
B V c 3amblkaHvem. B 9To noKpbitue F BIIMCbIBAeM JIOKaJIbHO KOHEYHC 
(8B X) cueTHoe nokppitue {W;}, a B MOJyYeHHOe OTKpbiToe NOKppiTHe F BHI 
CbIBaeM 3aMKHyToe moKppiTue {F;}, rae F; C W;. 

PaccmoTpuM ecTecTBeHHbie CieKTpbl JIA Ou“kKOMMaKTOB [W;]- Ilo memme 
Jia Ovkomuaktop F; Cc W; cyulecTByloT Oa3ucHblIe OKpecTHocTu OF; Taku 
yto [OF;] CW;, Indl pOF;<r—1, uw ecrecrpeHupie cuextppl aaa Dp Ol 
YMOBMeTBOPAIOT YCJOBHAM sJeMMbI 2 Cc 3aMeHOH fr Ha r—1. OGo3HauN 
[pOF; uepe3 A;. 

Vimeem U [OF;])C UW; CY. 

Z L 


Tak Kak cuctema {W;} m0KasIbHO KOHe¥Ha B X, TO H CucTema {A;} NOKaJIbE 
KoHeuHa B X, WH TaK Kak A; 3€MKHYTHI, TO HW MHOMwKecTBO A = U A; 3aMKHyT 


Z 
T. e. Tp U OF; C A. Ecau mpi nokaxem, uto Ind A<r—1, tTorga To 
caMoe OyyeT BHINOHeHO 4 AIA Tp U OF;. 

Muoxectso A yoBseTBOpsxeT ycaoBHIo 4) JIeMMbI c 3aMeHOH 7 Ha fr — 
(no nocTpoeHuio). EctrectBenupifi cnextp S’ = {@,A, ®ga} aaa A aBtoman 
yeCKH yOBJIeTBOpHeT ycslopuaM 1) u 3). Ilokaxem, uto Ind®& A<r— 
Tak Kak @,A = U &,A;, To 1Q Teopeme cymmbI nonyyaem Ind®,A <r— 


Z 
(“60 mo nocrpoenuio Ind®A;<r—1). Takum o6pa30m, no HH,yKUE 
IndA<r—I1, t. e. Indl’p U OF,<r—1, vr. e. Ind X <7, a10 meee 
BaJIOCb JOKa3aTb. 

Jlemma 4. J[aa npouseoaenoeo nodmHoocecmea A epynne JIu Ge umeé 
dim A=indA=IndA (m. e. @ npouseoncHom nodmnoocecmee epynnol J. 
dan Ind eoinoaneHa meopema cymModtl). 

JLokasaTeubcTBo mwemMb 4. Ecam rpynna G, cBa3Ha, TO OHa ec’ 
IIpOcTo MpocTpaHcTBo co cyeTHOH Oa30l. Ec G, HecBa3Ha, TO KOMMOHeHTA ee EL 
HHIbl OTKPbITO-3aMKHyTa B Hel, T. e. G, pasmaraeTCA B AMCKpeTHy!O CyM) 
IIpOcTpancTs CO CYeTHOH Oa30l, H YTBepKJeHue JIeEMMbI OUeBHAHO. 

JIemma 5. J[aa npoexmueno-auesoti epynnet G (onpedenenue cm. ( 


(ee) 
” nh 
cmp. 5), paenoi Uy U", ede U —6uxomnaxmuan cummempuueckan oKpect 


Aa=1 


HOCMe eOUnUYol, Mm. e. npocmpancmeo epynnei G GuHaAbHO =KOMNAKMH 
ind G = Ind G. 


Jloka3atenbcTBo wemMbl 5. IIpoexrupuo-mmepa rpynna G pasa 
raercA B cnekTp S = {G,, f,,} rpynn JIu Gu, mpuyem sazpa £, 4 Sg, TOM 
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opusmos f, uf, ABIAlOTCS OukOMMakTaMH. Tak Kak ind G = ind g, + ind Gg 
ind Gzg=indg,,-+indG. (cm. (4), crp. 140), to indG,a<indGg< 
indG=r<oo, T. e. HayHHad Cc HeKOTOpOrO a, indGg—=indG,, gna 
Cex BP >, a OTCIONa CuleyeT, YTO g,, HYJIbMEPHbI, ecM OpaTb MHJeKCbl 

%, WTO MbI BIpeyb M Oytem AeaTb. Ho OuKomnaTsl g,,, ABJIAACb 3aMKHY- 
BIMH Tosrpynmamu rpynn Jiu, camu saBsasiotca rpynuamu Ju, T. e. mpocro 
OcTOAT 3 KOHEYHOTO YNCJa TOYeK, T. €. NpoekKuHH f,, JOKaJIbHO TOMOVIO- 
WuHbI. Takum o6pa30m, Jin cnekTpa S BbilloswHeHo ycoBue 3) semmpl 3. 

3 JIeMMbI 5 fia cnekrpa S cuelyeT BpinonHenHe ycsopul 1) u 2), Tax 
Pa ind G, —indG,< indG=/. . 

Paccmotpum 6uKomnagTp! [U]"- Mx ecrecrseHubie CieKTpbI YLOBJETBOPAIOT 
yCOBHAM siemMEl 2, T. e. Ind [U]" <r. Ura, spitonmeno u ycuopue 4) 
jemmpl 3, T. e. IndG@<indG=r, uro u Tpebopasoch joKa3atTb. 

OcuospHasa Teopema. Jan sdoll naoKanoHo OuKomnakmuHot epynnot G 
eolii0ozn2HO dim G = indG = IndG. 

Aoka3satempbcrso. VHsazecrno ((?), crp. 39), sTo B MO60H OKasIbHO 
OMKOMNAKTHOH rpynme G cymlecTByer OTKPbITO-3aMKHYTaA MpOeKTHBHO-sIMeBa 
moirpynna G’. Bo3bMeM 6HKOMMaKTHYIO CHMMeTpHyecKy!lo OKpecTHocTh U 


co 
eMMHHUbI, JexKamlyio BG’, Torqa nogrpynna G’ = U U" rpynnp G’ 6yner 
n=l 
YAOBJICTBOPpATb YCJIOBHAM JIEMMbI 4 (TaK KaK 3aMKHYyTad NOsrpylma mpoek- 
THBHO-JIMeBOH fpyNMbl MpOeKTHBHO-sIMeBa, CM. (7), crp. 5) H OyfeT OTKpbITO- 
3aMKHyTa B G’, T. e. H B G. [IpocrpancTBo rpynnbi G, Takum oOpasom, 
pasvlaraeTcaA B AMCKpeTHYy!IO CyMMy roMeomopdpHEIx G” mpocTpaHcTs, a qa G’ 
Bce TpH pa3MepHocTH copnagaioT, T. e. u IndG=indG=dimG. 
AsBTop BbipaxkaeT OnarogapHoctb [I]. C. Anekcantposy 3a BHHMaHHe 
K paoote. 


Tloctymua10 
23 II 1960 
WMTMPOBAHHAS JIATEPATYPA 
Ct Dioww ke be Ouatt..J. Math. .6) we. NO (1955) 5 25 Be Ma yaneKOus, 
Beit 12 BO St195 7) Tl C- Awerca a pos, -YMH, 27e. 1751947). Bom 


horymkos, YMH, 12, B. 2, 137 (1957). 
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Jloxnayn AkayqemMunm Hayk CccP 
1960. Tom 132, Ne 5 


MATEMATHKA 
10. JI. POQMH 
O 3AHAUE PHMAHA HA 3AMKHYTDBIX PAUMAHOBDbIX 
MOBEPXHOCTAX * 


(IT pedcmaeneno axademuxom WH. H. Bexya 18 IIT 1960) 


Ilyctp R—s3aMKHyTad pHMaHoBa MoBepxHoOcTb poya p; I — kouTyp 
orpaHHunBaiomluli cBa3Hy10 OOmacTb T*, wu T —ee fonounenve ua R. 
B s3amerke (°) Hama H3y4eHbI ‘YCMOBHA pa3spelIMMOCTH KpaeBOH 3aauP 
Pumaua 
Ot (f= C(t) OF): (1 


Ucnonp3ya Tteopemy Pamana — Poxa, MoxHO WoKa3aTb C/leLyiouluh (ak. 

Teopema 1. 3adaua (1) undexca x umeem x—p-+1 pewenuti, ecau 
x > 2p —2; 4ucno pewenuti moocem u3smenamoca om x—p+1 do x+ 1 npu 
pRx<2p—2; om 0 do x+1 npud0<x<gp—l. Tpux«<0 sadaua He- 
paspeuuma. 

ConpaxeHHow K (1) Mbl Ha30BeM CJleflylollyio KpaeBylO 3afa4gy: HalTH 
JMHelHbIe Wudpepenwuanp: b+ (z), anawMTHYeCKHe COOTBETCTBEHHO B OOMACTAX 
T+ uw YAOBNeTBOpAIOWMe KpaeBOMYy YCJIOBUIO 


0) = gay FO. (2 


Jlenenuem Ha Audpepeniuan nepporo pogza dZ mpi MpuBeyem 3amauy (2) kK 
OObIdHOH KpaeBoH 3afaye MHJeKca 2p —x— 2. C nomoub1IO Teopembl Puma- 
Ha — Poxa jOKa3bIBaeTCA 

Teopema 2. Pasxocmb uucna pewenuti Rk u R CONPAHCEHHOLX § KpaesBolx 
3adau (1) u (2) paena x—p+1. 

B caMoM jleJle, HeETpyAHO BHeTb, YTO ec CeMelicTBO pelleHHi 3anauu (1) 
ompefesaeTca KaccoM Jepusopos (D), TO cemelicTBy pewieHuli 3aqauu (2) co: 
oTpetcTByet Kuacc (W/D), orkyqa u cielyeT yTBep»xKeHHe Teopembt. 

B paOore (*) paccMaTpuBalacb Takx%Ke HeOqHOpomHad KpaeBaa 3alaue 


O* (t) = G (t) O- (2) + g (2) (3 


MH ObIJIM yKa3aHbl HEKOTOPble yCIOBHA paspellMMocT™H. 
Teopema 3. J[aa paspeuwumocmu sadaxu (3) Heo6xodumo u Oocmamouno. 
4mo6bol 


ao 
a 


leOe(=0 &=1,2,..., 


if 


(4 


20e $,— noanan cucmema pewenutt 3adauu (2). 
HeoOxoxumocth ycnopaa ouepuyua. JlocratounocTb sBbitekaeT M3 ycJoBHi 
PaspelIMMOCTH 3ayauH HyJIeBoro MHAekca uw Teopemb! 3 padorni (*). 


* OcHOBHble pe3yIbTaTbl HaCTOAMe 3aMeTKH GblAM OMO*KeHEI aBTopoM Ha IV Bcecows 
HOH KOHpepenitun MO Teopuu byHKUMH KOMMIeKcHOrO MepemenHOoro B MockBe B Mae 1958 r 
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STO Xe BbITeKAeT H3 paccMOTpeHUA ypaBHeHuA 
1+ G(t al 
at 9 (t) + mi \? (2) [At (z, t) —G (t) A“ (t, Ade = g (2), (5) 


1% 


KOTOPOMY IIpuBOAMTCA 3anaya (3) (*), H ero CONMpsxAxKeHHOrO, eC yueCcTb, 
TO peleHHeM COMPAKeHHOTO ypaBHeHus OyflyT muddbepennuasni 
w(t) (k= 1,2,..., Rk), H TOKO OHM. 

Ilyerh T — koneyHaa puMaHoBa oBepxHocTs powa Ah c m-+1 xKoutypa- 
u. Torfa, Kak moKa3aHo B (°), 3agaya Tump6eprta 


Re [(a — ib) F (t)] =c(t) (6) 
puBogutca K 3anaye Pumana 


_. @@) Fi) a= c(t) 
M* (t) = =e ET iy oe 0 


Ha AyOne M nopepxuoctu T. 
ConpsxkeHHol K (6) 6yteM Ha3biBaTb 3alayy 


Re[(a + ib) $(¢)] = 0, (8) 


rye > (¢) — nunetunli auddbepenuuan. 
_ Teopema 4. Yucao pewexuti sadaiu Tuavbepma (6) coenadaem c 4uc- 
NOM peiuenuti sadauu Pumana (7). Pasxocmo 4ucaa pewenuti odnopodxot 
sadauu Tuavdepma u ee conpsasxexnoti pasHa 2x—2h—m-+1, ede 
x=indp(a+ib). JIna paspemumocmu HeodxopodHoti sadauu Tuaobepma 
(7) HeoOxodumo u Oocmamouno, umoboi 


a t y 
| aeaee de(t)=90 (R=1,...54), (9) 
i 


~Y 


20e dy (t) (R= 1, 2,..., 1) —noanasn cucmema pewenuti 3adauu (8). 

B cnyyae h=O Haim pe3ysbTaTbl COBNaqaloT C HM3BeCTHBIMH pe3yJIbTa- 
tamu Vi. H. Bexya. 

Paccmotpum 3anauy Pumana B Oosee oOmjeh nocranopKe. Ilyctb A — 
Nanni DuBusop, ord A =n. Haliru gudpdepenumanp w+ (z) pasmepHocty y, 
aHasMTUYeCKHe COOTBETCTBEHHO B OONacTax T+, yJOBNeTBOpAIOMIMe KpaeBoMy 
YCJIOBHIO 


of (t)=G()or(), () +450. (10) 


Jena Kpaepoe ycsiopue Ha Auddepenunan dZ’ pa3sMepHocTu v, NosyqHM 
galauy AA dyHKunH 


Or (t)=G() OW), (0) +442) >0 (11) 
MHJEKCa *, IKBUBAJICHTHY!, OUeCBHAHO, HeKOTOpOH 3sayaye 
O+ (1) =G,(t) OP), (©) >0 (12) 


HHeKca x%,= x + 2v(p—1)-+ ord A. 
Uncno pemenuli sTOH 3aayH MOACUNTLIBAeTCH C TMOMOLIbIO TeOPeMEI iy, 


Conps2keHHoH c (10) MbIl Ha30BeM 3aflayy 


4 
ny 44(¢) = G(é Noy 41(4)s (q-v-+41) — A = 0. (13) 
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Jlena KpaeBoe yclopve Ha Audpepenuuas dZ—*= (dZ’)+ pa3mepHoct 
—y, Mbl MOXKeM IIpHBecTH ee K BHAY 


Hh=g_yO WS (14 


Tin JIMHeHHDIX DudPepenuaJoB. 

Banaun (12) u (14), oveBugHO, COMpaAKeHE. 

M13 Teopembl 2 BbITeKaeT 

Teopema 5. Pasnocmo wucaa petulenuti OOHOPOOHOLX CONPAHCEHHDIX 3C 
dau (10) uw (13) paena x + (2v—1)(p—1)+ ord A, ede x = indyG. 

C nmomoulbio TeopeMbl 3 OKa3blBaeTCA 

Teopema 6. Jus paspeulumocmu HeodHOpodHoli sadauu 


oF (t) = G (ft) oF (t) + gv (4), (m)+ADO (IE 
HeEOOXOOUMO WU OocmamouHo, “mMobel | 
|g (é)nt,.,()=0, (le 

1 


20e 44,1, (t) —npouséorbHoe peweHue oOHOpoOHolt 3adauu (13). 

HMcnoub3ya MeToy, paOoTsl (°), MOXKHO C MOMOLIbIO STHX pe3y/bTAaTO 
uccyieloBaTb 3aqauy Pumana —Tuap6epta. [lpn stom, ovepugHo, M3 Haluv 
pe3yJIbTaTOB CJIeAYIOT BCe pesysbTaTbI padoTbl KonnesbMena (*). 

ABTOp BbIpaxkaeT ruyOoky!o OarofapHOcTbh CBOeMy Hay¥HOMy PYKOBOJH 
Temo mpod. JI. WU. Bomxospickomy 3a 4yTKOe H BHHUMaTaJIbHOe PYKOBOJCTBC 


Ilepmckult rocy2apcTBeHHblit yHHBepcuTeT Ilocrynusio 
um. A. M. Toppxoro 1 II 1960 


UMTHPOBAHHAA JIUTEPATYPA 


1H. H. Bexya, O6oOmenupie ananutuyeckve dynKunu, M., 1958. 2M. Ulud 
pep, WZ. K. Cneucep, @®yxxunonanst Ha KOHeUHEIX PHMAHOBLIX noBepxHoctax, M 
1957. 310. JI. Poguu, JAH, 129, Ne 6 (1959). *W. Koppelman, Comn 
Pure and Appl. Math., 12, 13 (1959). 
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Joxrnagn Akagemun nayr CCCP 
1960. Tom 132, Ne 5 


MATEMATHKA 


HW. M. COBOJIb 


TOUHAA OWEHKA NOPPEWHOCTH MHOPOMEPHbIX KBAAPATYPHbIX 
®OPMY JI JIA PYHKUMM KJIACCA S, 


(ITpedcmaeaexo akademuxom M. B. Keadouuem 2 II 1960) 


Baegeune. [lorpemnocth mpon3BouibHoH KBalpatTypHoH dopmyupl 


N 


3(f) = \ F(P)dP — Caf (P) 


K é=1 


npesctaBaeT coOok JHHeHHDIH (PyYHKIWMOHAa, KOTOPbI OyeM cuUHTaTb 3alaH- 
HbIM Ha HeKOTOPOM JIMHeHHOM HOpMHpOBaHHOM MIpoctpancTse H dynKuni, 
ONpeseJIeHHbIX Ha efMHHYHOM d-mMepHom xKy6e K. Hopma ||8|j sToro cyHK- 
IjMOHasIa 3aBMCHT OT y3/I0B P,,..., Py uM BecoB C,,..., Cy. Boo6ue roso- 
px, moOaad 3afaua o BHlOope Hanwyullel (B KaKux-sIMOO ycOBHAX) KBafpa- 
TYPHOH (opMyvibI Wia Beero Kacca H cBoyMTCA K 3ajlaue O MHHMMyMe |i 6|| 
(pH COOTBeETCTBYIONMIMX YCJIOBHAX). OO630p pe3syJbTaTOB MO 3KCTPeMaJIbHbIM 
gajlauaM TeOpHH KBajlpaTypHbIxX (opMyl uMeetca B KHHre C. M. Hukonp- 
ckoro (7). Bce 3TH pe3ybTaTbI KaCaloTCA JIMWIb OLHOMepHoro culyyan (d=1). 

B Hactosulei padoTe u3syyaloTca COpMyJIbI C paBHbIMH Becamu C,=... 
..= Cy=1/N. Yquanocb BbIYMCIMTD HOpMy NorpemHocta (npH mo6omd) Ansa 
KgaccoB S, (dyHkKuMH MHOTMxX TepemeHHbIx (4). BriacHeh reomerpHueckult 
CMBICJI 3aABHCHMOCTH HOpMbI OT y3JIoB. PaccMoTpeH BOlIpoc O HawJly4liem M0- 
PALKe CXOMMMOCTH' KBalpaTypHbIX COpMy AWA KaccoB Sp K BJIOKeHHBIX B. 
Hux KuaccoB H,. Jina knacca S; pelieHa AByMepHad SKCTpeMaJibHan 3ayaya. 


1. OcHoBHasa TeopeMa. Bpl6epem mpon3BouJbHble TOUKH P,,..., Py 
us K. Koopaunatst P; o6o3HauMM uepes X,..., Xd. BBelem (yHKUHIo 
gg(P1,..-, Pw), Hrpalouly!o B aJIbHeHLIeM TlaBHy!O pOJb. 

Onpenemenue*. 

ae 1 
! Glee 
9 (Pas ++ +» Pw)= sup’ fDi] D) sen [xa (xan) ++ zag eal |V. — (1) 
Me j i=l 
Wrpux yKa3bipaeT Ha TO, 4TO CIyYaH my=...—=Mg=—O0 pH B3ATHH Bepx- 
HeH rpaHH MCcKsIOUaeTCA. 
OnenuM norpeliHocts ** 
N 
il AS) 
bv(f) =\F(P)dP — FD (Po (2) 
K é=1 


* Bce o603Ha¥eHHA, CBA3AHHbIe c d@yHKkuUNAMU Xaapa x, (x), COOTBETCTByIOT cTaTbe (*). 
Tai KpaTKOCTH BMeCTO (Mm,..., My), (j1,---» Fg)» (Ai, ...,Rq) OyneM mucaTb m, j, R. 
** TIpapustbHee Obiio Obl mucaTb 8 (f; Pi,..., Py). 
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Teopema. Kakoéol Oot Hu OolAu mo4uKu Pi, 5.6, Py us K, Oana Kaacae 
gynKyut Sp 


CPs ese) 4 1 
(e9| == (3) 


CxeMa MOKa3zaTebcTBa. Bo-nlepBplx, HYXHO YCTaHOBHTb, YITO 


[8 (Ff) |< II Fllope (Pas - ++» Pw)/N. (4) 
] 


Pasuioxum [(P) B paBHOMepHo cxofaluica pay Xaapa 
f (P) =) >) cere (%1)-» « Neg Xa) 
m fj 


HW MOJcTaBuM STOT px B (2). Ilomenaem nNopsAyKH CyMMMpoBaHHA 0 i HU NO 
(m, j). Ouenum |6y (f)|, mpumenaa K cymMMe mo j HepapencTso Tespgepa. 
Tlonyaum HepaBeHcTBO | 


ms—1 


evi 2 Tle * {3 jah}? {3 


u3 KOTOporo culenyeT (4). 

Bo-Bropbix, HY2KHO NocTpouTb yHkuwIo g(P)ESp, Aa koTOpor Hepa- 
BeHCTBO (4) OOpamlaeTca B paBeHcTBO. PuKCHpyeM sHayeHve m = (M,..., Ma), 
IIpH KOTOPOM BepXHAA rpaHb B (cbopmysie (1) MocTuraetca (cyulecTBOBaHHe 
TakOro m culekyer “3 TyHKTa 2c). O6osnauuM 


al es 
ya sen [ye (X21) - - « Key (Xa) ‘te ; 


t=1 


N 
Anz >; sgn. [Xan,j,(%e1) 5 ie mai via) | 


i=] 


JlerKO NpOBepvTb, YTO TpeOyeMBIM CBOHCTBOM OOslaqaeT CPyHKUMA 
g(P) = Qysen Aimy | Anal? *y¥ mj, (81) «+ Xm yy 4(%a)- 
j 


2. Teometpuueckoe ompexzenenue ,(P},..., Pn). Coram 
P,,...,Py Oyfem cuntaTb duKkcupoBaHHow. Kakop Ont HU Obl O6bem VCK, 
yepes Sy (V) Oyqem o603HauaTb UNCNIO TOUeK CeTKH, JIexKaulux B V. 

a) IIpeqnouoxumM, uro Bce m,> 0. PuKkcHpoBaB cCHCTeMy HHJeKCOB m= 
= (f,..., Mg), Mbl TEM CaMBIM (bukcupyem pasOveHve K wa mapasnenenu- 
mempt W== Weo.eg= la X 20 X Leg, THe Le = ly ,.Cymma 10 j = (j1,.--, ja) — 
3TO CYMMa IO BCeM MapaJiielenuneqaM aHHoro pas6ueHna. 

Tlepenecem HayaJlO KoopfuHaT B WeHtTp P’ napannenenunegza Ip. Hosnie 
KOOPAMHAaTbI TycTb OyfyT —,. KoopauHaTuble nyiockoctu &,= 0 pas6uBarr II, 
Ha 24 mlapasmenennneyqoB. CymMMy (TeopeTHKO-MHO2KeCTBeEHHYIO) TeX mMapasiie- 
JenuneloB, B KOTOpbIxX sen (E,...&) =(—1)4, Hasopem nonoxKNTebHOH 4a- 
cTb1io Ily wu OyqeM oOo3sHayaTb yepes V;t; ocTapuimeca Mapasmenenunenp 
COCTaBJAIOT OTpHUaTeIbHy!o uacTb V7. Ouepuyuo, OObeMbI 9THX acted 
paBuBl. 


Ecmm Pi€VE, TO sgn [¥k,(%21)-» » Xeg(%za)] = (— 1)4 sgn En... Ga) = FE 
Ecan P;€V,, TO 3TO BbIPaxeHne paBHo —1, ecnu xe P;€Ilg, To ono o6pa- 
mlaeTcA B HYJIb. CreqopaTembHo, 

N 
Dy 880 [ye (Xi) - © Yagl*a)l = Sv(Vt) — Sy (VE). 


p=] 


1042 


b) Hasopem BennunHy 
N 


> | Dy sen lye, Ga) -- » Xeq (Xia)] 


fom, ig t=1 


ES 
g 


(5) 


‘: 


B Culydae, korgla Bce ms> 0, d-mepHo HepaBHOMepHocTbio ToueK Pj,...,Py 
mo pasOuenuio (m,..., ma) d-mepHoro Ky6a K. Paccmorpum pas6uenne 
\(0, 712,..., Mg), Te BCe ms, KpoMe Mepsporo, Oombwe nyss. Jlerko Buses, 
qTO BbIpaxkennve (5) B STOM Culyyae PaBHO: 


> 


iPacote Ua 


. iL 
» Sen [ye Kine s ies (xza)] ‘Na 


t=] 


M UpefcTrapaset coOoi (d—1)-mepnylo HepaBHOMepHOCTbh mpoeKuHH ToOUeK 
P,,..., Py Ha rpawb x,=0 xKy6a K no pas6neHuto (MMe,..., Mg) 3TOH 
(d — 1)-mepHoli rpaun. 

J\ia Toro 4ToObl BLIUHCIHTb o,(Py,..., Py), HY%HO Halita Ha“Oombuy10 
d-MepHy!0 HepaBHOMepHocTb ToueK Py,..., Py BK, a Takxke HavOombume 
S-MepHble HepaBHOMepHOCTH MpoekuHh Touek P;,..., Py Ha BCe S-MepHbIe 
KOOpAMHaTHbIe «rpanm» KyOa K, 1x<s<gqd—1l. DynKuua o,(Py,..., Py) 
papBHa HanOojbieH cpesqM BCeX 3THX HepaBHOMepHoctel. 

c) Hetpyquo yO6equTbca B TOM, 4TO o,(Py,..., Py) coBMagqaeT c cbyHk- 
une o,(N), reomMerpuuecku nocTpoeHHoH B ('). TeopemMa myuxta | o606maeT 
MW yTouHseT Teopemy 4,1 u3 (’). 

M3 reoMeTpvyeckoro onpeyeseHHA JIerKO BbIBOJATCA HEKOTOPbIe CBOHCTBa 
4. OTMeTHM, UTO BEpXHAA TpaHb B (opMmyvie (1) dakTuueckH OepeTca sMMUIb 
MO KOHeYHOMy UNCTyY pa3s0MeHHH. DyHKuUHA o, OFrpaHwueHa: mpu smoOnIx 
ee. 2. Pryuns K 


Nea Pipern an) San (6) 


3.O Hanvayumux ceTKax Aaa Spy. UtToOn BelOpaTb Hauyuutyr0 
CeTKY Ip 3agaHHoM yucne y3n0B N, HeoOxofumo Halivn inf g,(P,,..., Pw) 
10 BCCBOSMOXKHBIM ceTKaM Py,..., Py. QTO ymanocb MoOKa CyelaTb TOMbKO 
® BYX 4acTHBIX cyuaax: a) mpu d=1, inio,(Pi,..., Pv) =N (cp. (6)); 
B KayeCTBe 9KCTPpeMaJIbHOH MOXKHO B3ATb PaBHOMepHyio ceTKy; b) npn d=2, 
infe.(P,,..., Pv) = 2; ClefoBaTebHO, ABYMepHbIe CeTKH, MOCTPOeHHble B 
(1), MAA KOTOPEIX = 2VPN7, aBAAIOTCA SKCTPeMaJIbHbIMM TIO OTHOMICHHIO K 
Kaaccy Sj. 

Takue JByMepHble CeTKH MO2XKHO CTPOMTb 110 (opMy.iaM 


Ae Oe 
Kit = Ye = — (i + Pj), Oa, fai 


Syecb uucno y3snoBn N = 44; n= VN; {p;} — OecKoHeudHan NOCJeqoOBaTeJb- 
Beer Uncen Py>= 0; Pa= 1/2n mpm m= 2"; paiz= pat Pr Upw <1 
4.O wanvayumem mopagKe cxogzumoctu gaa Sp. Moxuo no- 
CTABUTb Ooslee MpoOcTy1o 3afauy: HaliTH CeMelicTBO CceTOK (cOjlepKalllee CeETKH CO 
CKOJIb YFOAHO SOMbIIMM UHCJIOM y3JI0B), OOecHeyMBalollee HAN UNM MopATOK 
yObipanua morpemmoctu mpH N->oo. Cornacno (6), HansayumMi nopsqoK 
pocta 9, He MOxKeT ObiTb MeHbIe, yem NV, CeTKu, JIA KOTOPHIX g,~ NM, 
MOCTpoeHbI Mlb upHh d=1 u d=2. Cam dakT cylllecTBOBaHHA MX pH 
d>3 we foKa3aH. OfHako c MOMOUIbIO pesybTaTOB paOoTHl (°) MOKHO 
YKa3aTb MHOTOMepHble ceTku (pH JuOGOM d), Wis! KOTOPHIX ggCCNGM+E 
&>0 ckOmb yroqHO. Mado. 
3ameTHM, YTO JWWIA MCCMeMOBAaHUA TopsAyKa CXOMHMOCTH MOCTaTOUHO M3y- 
WUT Qoo— Mpocteiiyio cpeqM Bcex ¢,. B camom |yene, us (1) HeTpyfHO 
* TIpumewanue npu Koppexmype. AnasoruuHad ceTKa mMocrpoena B pa6ote Pora (°) 6e3 
CBA3H C 3gafayen O BbIUHCJICHHH WHTerpaJIOB. 
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BbIBe€CTH, UTO 


Oa( Pi, «5 Px) Neo Pie Noe (7) 


TloToMy U3 Po<CN® cnenyetT, 3TO gC CNWOT*E tpn Bcex q. 

5. OneukKa NorpemuHoctTu gan byukuul Knacca Hy. B (’) 
onpenesenbl Kslacchl dyHkuun H, (0<a<1), aBasiomMecd aHanoramH Of- 
HOMepHbIx KslaccoB Lip «, H JOKa3aHa TeopeMa BJIO*KeHHA: ecmH ap > 1, TO 


id gies. 
Teopema. Kaxkoeo 601 nu Oolau mouku Py,..., Py us K u dynkyus 
[ees eie. 
Qu) (Parecnss Pi tna 
TO <2 ee (8) 


20e B->L (e/2*+1d1n2)¢ npu N—oo. 

CxemMa Joka3atTenbcetsBa. M3 nepapencts (4), (7) wu omeHKH aA 
lf \lp, MpMBeneHHOH B Teopeme BJO2%KeHHA, NOMYYHM OLeHKy AA | dy (f)!, 
coyepxKalllyIo B KayecTBe Napametpa p, upHuem 0< l/p<a. IIpu 6onbmux 
N 97ra oueHKa umMeetT munuMym pH |1/p=a—d|ln41N+O0(In?WN), xoro- 
pbId paBeH MpaBoH uacTH (8). 

Oneuka (8) HeTOUHad. Ofnako eCTb TIpHMep, NOKa3bIBalOWH, YTO 3aMe- 
HuTb InéN wa In¢—1!N 8B (8) Henb3a. 

M3 sTrow Teopembl HW I. 4 cuJleqyeT, YTO CYLIECTBYIOT KBaf[paTypHble dop- 
MYJIbI, OOecrieuHBaloline Jian Kacca H, MopsfoK cxogumoctu 1/N4—*. He- 
TpyAHO WoOKasaTb, YTO TOpAOK CxOAMMOCTH AIA KsIacca H, He MOKeT ObITb 
yume, uem 1/N* (axe ec NOb30BaTbCA (hOpMyaMH c BecaMy). 

CynTaio CBOMM MPHATHBIM JOJITOM BblIpasHTb OslarofapHoctb A. H. Tuxo- 
HOBY 3a BHHMaHWe K JaHHOw padore. 


Iloctynuso 
26 I 1960 


UMTHPOBAHHAS JIUTEPATYPA 
1VW. M. Co6oab, JAH, 114, Ne 4, 706 (1957). 2 C. Mc Huxoascxuit, Kpaz- 


patypubie d@opmyunl, M., 1958. ® H. M. Kopo6os, JAH, 124, Ne 6, 1207 (1959). 
shee Co6oab, AH, 132, No 4 (1960). * K. F. Roth, Mathematica, 1, Ne 2, 72 


1044 


Jloknanp AKkagemun nayr CCCP 
1960. Tom 132, Ne 5 


MATEMATHKA 


Bb. B. WABAT 


K TEOPHH KBA3HKOH®OPMHbIX OTOBPA)KEHUM 
B TIPOCTPAHCTBE 


(IT pedcmaereno akademuxom M. A. Jlaepenmoeeuim 17 II 1960) 


Sylecb paccMaTPHBaIOTCA MPHMeHeHHA MeTOZa MOsYyJIel, pacmpocrpanex- 
HOrO Ha mpoctpancrso ('). OToT MeTO MpHBOAHT K MpoOcTHIM OKasaTeJb- 
etpam teopem M. A. Jlaspentnesa (*) u M. A. Kpefineca (*) 0 kBa3uKOHopM- 
HbIX OTOOpaxKeHHAX B NPOCTPpaHCTBe, a TaK2K€ K HEKOTOPOMY MX yCHJeHHIO. 

Tlof KBASHKOHPOPMHBIM OTOOPaxeHNeM NpoctpaHcTBeHHOH 
oOmactu D 3yecb MOHHMaeTCH TroMeoMopdHoe oOTOGpaxenue P, =f (P) sToK 
oOsacTH, OOslaqaioujee B KaxKZOH e€ TOUKE HeNpepbIBHBIMH UaCTHBIMM MpoHs- 
BOJHbIMH HW MOJOXUTeIbHBIM AKOOHaHOM J. B Kawaonw Touke P€D raapyaa 
JMHeHHad uacTb f mpeocOpasyeT B cibepbl nNosoGuble u MOMOGHO pacnowoxKeH- 
Hble JJIJIMMCOHAbI, KOTOPhIe Mbl Oy JM Ha3bIBaTb XAPAKTEPHCTHUYECCKUMA; 
OTHOWeHHA MOyocehH p=a/cug=b/c (aSb Sc) sTUXx 2MNCOnOB Oy- 
eM Ha3bIBaTh XAPAKTeEPHCTHKAMH OTOOPaxeHna B TOUKe P. Ksa3u- 
KOHPOPMHble OTOOPaxKeHHA C XapakTepHCTHKaMH, OFPaHHYeHHbIMUM TOCTOAH- 
HOH Q, Ha3biBawoTcA Q-KBa3HKOHPOPMHDIMH. 

1°, HauHem c sIeMMbI, pacipocTpaHslouleH Ha MpOCTpaHCTBO M3BeCTHYIO 
emmy I peua — Teuxmiosepa (cM., Hampumep, (‘)). 

JlemMa. Cpedu ecex cemeticme 2nadKux eomeomopdHolx cqbepe noeepxno- 
cmeti, aesauux @ wape OP <1 u oxeamolearmuwux KONMUNYYMobL Y, KOoMopole 
codepxam O u GbuKcupoeannyto mouky Po==O, nauborowut modyrb umeem 
cemeticmeo noeepxHocmeti {S}, oxeamblearowux npAMOAUHeHoLLL ompe3soK OPo. 

Ilyctb 7, ,2—UWnaMHApuyeckHe KOOpAMHAaTb! (Hayao KoopgAuHaT O, 
ocb Zz ufeT mo OP ); 3aMeTHM TIpewe Bcero, 4YTO MpH MoscueTe MOA 
9KCTpeMaJIbHOrTO cemelicTBa {S} MO%KHO OrpaHHuHTbCA MeTpHKaMH Ba 
op =o (r, z). Bcamom gene, Hapaay c Kamo JonycTHMol p(r, 9, Z), MeTPHKH 
Oa (fr, 9, 2) =p(r,¢+a, z) (0<a< 2m) Takxe jonycTHMbl, HOO BMecTe c S 
CeMeHCTBO COJepxKUT H MOBePXHOCTH, NosyyaloulMecad U3 S noBopoTaMu 


OTHOCHTeJIbHO ocH Zz. Ho Torga uM MeTpHKa py (fF, 2) es da) = 
0 


QT 


~ Lage eae 6 —— 2 da = 
=> — ( \ p ?) TakexKe JOMNYCTHMa, YOO \ Po o.== == , Po a 
0 


2 
On ee 
ae 2d > a | 
~ Oe \\da. \ 9 do ao 
0 Ss 0 


rs) S 0 
qin mo6oh S. Ho o6bem mapa B 
len ( , 2 
MeTPHKe P, B Cy HepaBencTBa Tenmpyepa \ Ode \ do (\ p da.) < 
Ve 0 


Qn V 2n 7 
( ; 1 { ee 
rai \\do \ p? da = oF da.\ p32 dw = \ o? dw He mpeppimaeT oObema 
0 oP yy Vv 
sToro WWapa B MeTpHkKe p 
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HerpylHO TakxKe 3aMeTHTb, UTO M{S} = M{S}, rae {S} — cemencrs¢ 
BCex TyiaJ[KUX, TOMeOMOpdHbIX ccbepe MOBepXHOCTeH BpalleHuA BOKPyr OCH Z 
OxBaTbIBaIollMx OP». 

Ilycth venepp {Z}—cemelicrBo rvlaqKux, TOMeOMOpHHBIX csepe MoBepx: 
HoctTeil, OXBATbIBAIONIMX KOHTHHyYM y. OGo3sHauuM Yepe3 4 MOBepXHOCT, MO: 
myyaromlyiocad u3 U cyleqy!OuluM MpoleccOM CHMMeTPH3alHH: B Ka2xKOH MIO. 
CKOCTH Z= 2%) CTpOuTCH Kpyr C WeHTpOM Ha OCH Z, MoOulaqb koTOpore 
nmr? paBHa MyoWaqu ceyeHHA STOM MJOCKOCTbIO o6macTH, orpaHuyeHHon Y; 


Y oOpasyercs OKpy2XXHOCTAMH Takux KpyroB. CemelicrBo {4} nepeliqeT B cemel- 
CTBO BCexX MOBepxHOcTeH BpallleHuA {}, OXBATBIBAIOWMX KOHTHHYYM . Tax 
Kak ~D OP,, To, mo Teopeme 4 us (’), Mi}<M {S) = Mis 
O6osHaunuM uepes {L;} MpoN3BOMbHOe OHOMapaMeTpHyecKOe CeMeHCTBO 
MOoBepXHocTeli u3 {LZ}, MpOcTO MOKpbiBaroulee Wap _C BBIOPOLICHHBIM _KOHTH- 
HyymMom 1; {51} — cemelicTBo, mojyueHnHoe ero CHMMeTpu3allMel; OHO mpocTe 
MOKpbIBaeT Wap C BHIOPOLIeHHbIM x. Ilyets p(r, 2) —npou3BombHaa ony- 
CTHMad MeTpHKa gaa {2;}; ompeyenuM MeTpuKy p, MOsOKMB ee paBHor 
0 (Fos Z)) BO BCeX TOUKax ceueHHa Ly MocKocTbIO z= 2). Merpuka p Jomy- 
cTuma jia {L;}, H60 CHMMeTpH3allua He YyBeMYHBaeT MOBepXHOCTeH, a TaK 


Kak CHMMeTpH3alluA He H3MeHHeT OObEMOB, TO { Pde = \ o? dw. Orcto- 
VES V\Y 

na cnenyet, uto M{L3<M{L<M {1} < M{S}, a 3 9Toro HeTpyAHO 

BbIBeCTH H HepaBencTBo M {Z}< M{S}. Jlemma yoKa3ana. 

B cHuJly HHBapvaHTHOCTH OTHOCHTeJIbHO BpalleHHA MOYJib SKCTPeMaJIbHOTO 
CeMeHCTBa 3aBHCHT JIMlIb OT fr=OP); Mbl OyfeM OO03HaY4aTb ero 4epes 
v=v(r). DyHKuua v(r)— yOuBatoulan, v(0)= oo, v(l)=0. VUecnonp3ya 
npHuunns Ppeua us (*) M QONOJHHTebHBIe KOHOPMHbIe OTOOpaKeHuA mapa 
B CeO, MOXKHO MOJVYHTh WA Hee CeAyIoULHe OLeHKH: 


{ { 1 16 | 


2°. Cnemyioulan TeopeMa pacmpocTpaHaeT Ha MpPOCTpaHCTBO W3BeCTHYIO 
teopemy M. A. Jlappentpepa o pacTa»KeHuu (*) B (bopMe, KoTOpyio el mpH- 
nan Tepur (8). 

Teopema 1. JTycmp P,=f(P), f (O) = 0, — npouseorsnoe Q-KeasuKon- 
opmuce omobpascenue wapa OP <1 wa ce6a; Ona so0boti mouku wapa 
uUmMeeM 


~¥ OP) <v OP,) < Q (OP). (7 


JlokasaTeJIbcCTBO OCHOBaHO Ha sJleMMe 43 1° xu Teopeme | us (1). Honp- 
3YAHCb MOHOTOHHOCTbIO v(r), MOXHO mMepenucaTp (2) B Bue 


v1 {Q) (OP)} < OP, <v1 {7 @P)}. (3) 


CnenetBue | (M. Puy (*)). Kondopmxoe omo6pasrenue wapa OP < 1 
Ha ceOa C HOpmuposKot [(O) =O ceodumca K noeopomy. 

Tlonyuaetca u3 (3) mpu Q=1. 

CuencetBue 2. B ycaoeuax meopemo | 


OP\? Uz ie 

Ga) <OP,<16(OP)¥®. (4) 
OTa OlleHKa cyulecTBeHHO yTounser onenky M. A. Kpefineca (); Kak noKa- 

3bIBaeT NpHMep oToOpaxenua r,=—rV2, 0. =—0, o =o (r, », 9 — nonapupe 

KOOPAMHATHI), ee MOPAROK ToueH. 
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Sameuanue. Ecru mpuMenuTb HeMHOrO BUAOM3MeHeHHbIi MeTOL mpo- 
AOMKeHHA NO cHMMeTpuH (°), TO oeHKy (4) MoxHO paclipocTpaHuTb Ha Mpo- 


HW3BOUbHbIe TOUKH P; nu P, mapa OP <1: 


(PiPs | K) PP EPs RPP)” (5) 


me K< 17-32°, 

3°. PaccmaTpHBaeMblli MeTOX MpMBOAUT K MpOcToMy AOKa3aTeJbCTBY OHOM 
Teopempt M. A. JlappenTbexa (2); pacmpocrpaHeHue Ha MpocrpancTBo MeToya 
K. Anjpesau-Kosaxy (*) nosponser ycuautb pesysbtat. Ilyctp B D 3aqano 
ceMelicTBo {S} riayKuxX MOBepXHocTeH TaKoe, UTO yepes Kayo TouKy PED 
MpOXOAHT OHA H TOMbKO OJHa S, U KBASHKOH(OpMHOe OTOOpaxenve P, = f (P). 
Gepes a, a) HW &3 OOO3HANHM YIJIbl, OOpasoBaHHble HOpMasbIo K S B Pc nosy- 
OCAMH XapakTepucTuyecKorO SuIMMNCONAa. OnemeHT mmomagqu S, BbiceKaempiii 
3THM 9SJIJIMNICOHJOM, paBeH 


do = 


V a? cos? a4 -+ b? cos? ay ++ c? cos? ag 


mabe 


Ilyctb r—paguyc wapa, COOTBeTCTBYIOUIero IIMHMCOMLY, Tora coorTBeT- 
CTBYIOUMH SuIeMeHT Nomagqu do, = nr? u akoOuaH J = r?/abc, nostTomy 


2/, 2/5 2), 1], é 4 
2 = J \(£) cos? a, -+ aye COS? a + a cos? ash = J {m (P)y*. (6) 
Ilyctb p(P) — gonycTumMan mMetpukKa guia {S}; Ia COOTBeTCTBYIOlero cemeli- 
erpa {S,} momoxKum 9, (P,) = J—” «m (P)}~* 0 (P). Tak Kak m0 (6) p2do = p?do, 
TO 9Ta MeTpHKa JonycTuma yA {S,}. OOnem D, B 9TOW MeTpuKe- ; 


| edo, = | do 


e 


* 


IIlpennonomxuM ele, uTO MopepxHoctu S=S; 3aBNcAT OT Mapametpa tf, 
ih<t<t,, upwuem dw = do;dt (do;—  9nemenT nuoujagu S;), H 0O03HauHM 


m(t) = max m/(P). Tlomp3yscb HepaBeHcTBom Tenpyepa, Haliqem \ doo = 
PES} Ds ‘ 


ie te 3/o 
SS ohe 2 ahs 4 é 
Bao 0 > \ care aa (\etder) ected gi 


ty St te St 
Jonyctuma yaa {S;}, TO OKOHYATEIbHO 
te 


dt 
PEEEN See ee aye 
\ ade, \ covet (7) 


Ha ocnopaHuu 3THX CoOoOpaxeHui NOKa3biBaeTcA 

Teopema 2. IIycmp P, =f (P) —Keasukongopmxoe omobpasicenue edu- 
HUUWHOZO WaApa C ebIKOACMELM YeNmMpom 6 ceOA, npeobpasyioujee eOUHUAHYIO.. 
cepy Ha ceOn. OG6osnauum uepes a; Yerdl, OOpas06anHole OP Cc noayocamu 


xapakmepucmuueckozo aaauncouda u m(r)=maxm(P), O<r<l. Ecau 
. OP=r 3 


dr pe (8) 


mo cyiwecmeyem lim f (P). 
P+O 


B camom jlene, NyCTb MHOxeCTBO MpesebHBIX 3HayeHHit [(P) B TOUKe 
O— KOHTHHYYM Y, OTJIMUHDI OT TOUKH; NosBeprad Wap JOMOMHUTebHOMY 
KOHOpMHOMY OTOOpaxXeHHIO, MOX%KHO MOOUTHCA TOFO, uToObl y comepxKan O. 
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Tlo nemme v3 1° MogyJib ceMelicTBa MOBepXHOCTeH, OXBAaTbIBaIOUNHX Y, KOHE 
yen. C pyroti cropoubl, Aa OOOH MONYCTHMOH MeTPHKH p,, COPJacHo (7) 


1 dr 
3 a = 
\ Piao we) rm (r) 
Ds 0 
Sameuaunne. Ilycth p(r) = max p(P); ovepugHo, m(r)<p(r), HW ycno: 
OP=r 
; d 
Bue (8) BbINOJHAeTCA, CCH \ ar = oo. STO ycNOBHe 3aBeJOMO  BbINOJI 


0 
HAeTCA JIS Q-KBa3HKOHOpMHBIX OTOOpaxKeHHi. 

4°. Cneyrourve [Be TeOpeMbI ABJIAIOTCH UYACTHBIMH CJIYYaAMH TeCOPeMb 
M. A. JlaBpeutbega (?). 

Teopema 3. He cytwecmeyem Q-KeasuKoH@opmHoeo omoOpasceHuA Noy: 
npocmpancmea z>O0 c eol6powennoim -ompesxom Ll = {x=y=0, 0<2< Hj 
Ha noaynpocmpancmeo z, > 0 (x, y, 2 — OeKapmoeo KOOopOunamol). 

Ecm 1 mpeo6pas3yerca B TouKy, nycTb O, T. e. cymecrByer lim [(P) = G 
mpu P->l, TO Mbl paccMoTpuM WHsANH_p paguyca R wu BpicoTH! H, Metro 
mui 2 cBoelH ocbiO, H MOKpoeM ero Nosycdepok Toro »%xe payuyca C IeHTpON 
B BepxHem kKounue /. Ilycth {S}—cemelicrBo Bcex KBapHpyeMbIxX MOBepx: 
HocTei, JiexKauluX BHYTPH 9TOH MOBepXHOCTH UM OXBaTbIBalOWHX /, TpaHHlb 
KOTOPbIX JI@KAaT Ha HWKHEM OCHOBaHHH UMIMHApa; ycTh S; u S,— 4actTY 
3THX MOBepXHOCTeH, slexKallMe COOTBETCTBEHHO B LWHIHHApe u nNomycdepe 
Ilo reopeme 5 u cbopmyam OU wv (13) We (1) MomyH STHX ceMeHCTB CBA3aHb 

Tw 
WRisy = WES) ° WBS = OR Mr CleqoBaTesbHO, M {S} 
KoHeyeH. B To 2%e BpeMA JA COOQTBeTCTByIOUero cemMelHcTBa M {S,} = oo: 
IIpOTHBOpeyve HUCK JOUAeT STOT CyUaH. 

Ecam 1 He mpeo6pa3yet¢cx B TOUKY, TO MHOKeCTBO HeOMpeeJIeHHOCTY 
main 1, T. €. COBOKYMHOCTh BCeX IIpeqebHbIX 3HaueHuH f (P) MO BCeBO3MOX: 
HbIM MOCJIeIOBaTeJIbHOCTAM, CTpeMALLUMcA K TOUKaM H3/, MpescTaBneT co6ol 
KOHTHHYYM, OTJIMYHbIM OT TOUKH HW JexKaulMH B MsocKkocTH z,=0. M3 Tono 
JOrHYeCKHX coOoOpaxeHHH sACHO, YTO eCIH JNA KaKxou-mMO0 TouKH Poy & 
MHOXKECTBO HeONpefeJIeHHOCTH BbIPOwKaeTcA B TOUKy P,., TO HM JA BCer 
orpeska oT Py) JO BepxHero Konwa / Takoe MHOxKeCTBO coBMagaeT c P, 
Ilostomy B paccMaTpHBaeMoM cJlyuae cyulecTByeT OTpes0K OP, Cl, ja BCe? 
TOYUeK KOTOPOrO MHOKeCTBO HeoMpeyeJIeHHOCTH MpelcTaBsaneT coO6oH KOHTH 
HYYM, OTMUHBIM OT TOUKH. PaccMoTpuM WHIHHAp paguyca R spicoTe h = OP 
C BblIOpomieHHoOH ocbio OP, M B HEM Ce€MeHCTBO BCeX 3aAMKHYTHIX CIpAMsAe 
MBIX KPHBbIX, OXBAaTbIBaIOWHX Ocb. Ilo dopmyae (12) u3 (1) Monyab 9dTore 
cemMelicTBa OecKOHeyeH, HO eMY COOTBeTCTBYeT CeMeHCTBO KPHBBIX, JJIMHE 
KOTOPbIX OrPpaHHYeHbl CHU3Y NMOJORKUTeMbHOH MOCTOAHHOH, HMeroUlee MOSTOM! 
KOHeEYHbIH MOLyib. Teopema oKa3ana. 

AnaJIOrHUHbIMM MeTOJaMU WOKa3spiBaerTca 

Teopema 4. He cytwecmeyem Q-KeasuKoNq@opmHoeo omobpasxktenusn noay 
npocmpancmea z > 0 c 6olOpowennbim KycKom naockocmu Il = {x =0, —R< 
Sy <R, 0<2<H} xa noaynpocmpancmeo z, > 0. 


COOTHOIICHHEM 


Mockosckuit rocyqapcTBeHHblii yHUBepcuTer Tocrynuuo 
um. M. B. Jlomonocosa 18 I 1960 
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Joxraagn Akangemun nayr CCCP 
1960. Tom 132, Ni 5 


KHBEPHETHKA H TEOPHA PET YJIMPOBAHHA 


T. M. HAKOJIAEBA 


O CTPOEHHH AJIFOPHTMA HE3ABHCHMOrO 
PPAMMATHYECKOLO AHAJIN3A PYCCKOLO S3bIKA 
(ITpedcmaeaexo akademuxom C. A. JIe6edesum 19 VI 1959) 


1. IIpH MauimHHoM nepepoye aHasH3upyembIit TeKCT MOxKeT COOTHOCHTHCA 
MOO HeMOCpeACTBEHHO-C HEPeBOAALLHM TEKCTOM Ha APyrOM ABbIKe, HOO C He- 
OTOPOH TpaMMaTHYeCKOH CHCTeMOH OTHOLIeHHH. 

_ [lepponauasibuble OnbiTbl MalMHHOFO NepeBosa IIH 10 NepBOMy MYTH, B Ha- 
TOAMLEE 2%KE BPEMA OOJISUIMHCTBO HCCJIeEAOBAaHHH BeeTCA MyTeM COOTHeECeHHA 

KCTa C KakOH-sM6O CHcTeMou OTHOMeHHM. Takad CUcTeMa OTHOLIeHHM MOKeT 
BITb JIMOO YHHBepCabHOH TpaMMaTHKOH, JIMOO rpaMMaTHUKOH mepeBoyausero 
3bIKa, JIMOO TpaMMaTHKOH aHaJIM3MpyeMOro ABbIKa. 

Tloqxoq K NOcTpoeHHio asIropuTMa aHasM3a, U3NaraeMblii B HACTOALLeEM CO06- 
WeHHH, OCHOBAH Ha MOCeqHeEM NPHHWMNe. STO O3HaYaeT, UTO MPH3HAKH, BbIpa- 
OATHIBACMBIC MPH aHaJIH3e, YKa3bIBalOT Ha OTHOIeHHe EMH TeKCTa K rpaMMa- 
PHUCCKOH CHCTeMe OTHOWICHHH aHaJIM3HpyeMOro AB3bIKa (B JaHHOM cayyae — 
pyYCCKOTO). 

2. Llemecoo6pa3Ho pa3rpaHH4HBaTb MPHHUMM MOCTPOeHHA aJITOPHTMOB aHa- 
1M3a M MPHHWMNbI ONMCAHHA TpaMMaTHYeCKOH CHCTeMbI OTHOWeHHH. AropHTM 
AHAJIU3a JLOJI2KCH HMCTb WeJIbIO He OMHCaHHe PpaMMaTHYeCKOH CHCTeMbI, a ompe- 
leleHHe TOrO, KaK COOTHOCATCA C STOH CHCTeMOH eAHHHIUbI akasM3uHpyemoro 
rekcta. EctTecTBeHHO, 4YTO MpH COCTaBJIeHHH TaKOrO aJITOPHTMa *KelaTeIbHO 
jaHTH HavOoulee KPaTKHH UW PalMOHAaJIbHbIM MYTb K PeWIeHHIO STO 3alauHn. OTOT 
‘paTualul NyTb He OOA3aTebHO OyeT COOTBETCTBOBATb OObIYHOH mocsesO- 
3ATCJIBHOCTH Pa3eIOB TpaMMaTHYeCKOrO ONHCaHHA AS3bIKa. 

3. Kaxkjplii 9JIeMeHT TeEKCTa (COBO HJIH CO“eTAaHHe CJIOB) LOJDKeH MOJYYHTb 
IPeMeN€HHOe KOJHYeCTBO MpH3HakoB. K OMmucbIBAaeMOMYy aJITOPHTMy He3saBHCcH- 
foro rpaMMaTHYeCKOrO aHaH3a PyCCKOrO A3bIKa, paspadoraHHoro B MuctutyTe 
OYHOH MeXaHHKH M BbISHCAMTeIbHOM TexHuKH AH CCCP, npuumaraerca cnucoK 
;ceX STHX IIPH3HAKOB. OCHOBHOM MpoOIeMOM pal\MOHaJIbHOrO MpOCTpoeHHA asro- 
UTMa ABJIACTCA Takoe pacnomomweHue ero uacTeH, IPH KOTOPOM coOuOeHa 
[PABHJIbHaA MOCeAOBATeIbHOCTb BbIABJICHHA TPH3HaKOB. OTO O3HayaeT, UTO 
CIM KaKOH-HHOyIb IpH3HaK MOXKET ObITb C JOCTOBEPHOCTHIO BHIBEJeH JIA Ompe- 
(eJICHHOH CRHHHILbI TeKCTa Ha OCHOBaHHH yxKe MMeIOULMXCA JaHHbIX, TO 3TO U 
OJLKHO OBIT CeaHO TOTYAC Ke MO MOMYYeHHM ITUX AaHHbIX. CieOBAaTeJIbHO, 
ipeqeseHve TaKOrO NPH3Haka He OTKJafpIBaeTCA JO TOO stata, korga Bce 
JICMCHTHI TEKCTA, MPHHaexkallue K ITOMY Kaccy, MOryT MOJyYHTb COOTBET- 
TBYIOUWMe NpHsHakH. HanpuMmep, npu3sHaku Nayexka uM 4uMCa WI CPOPMBI «OpaT» 
[(OXKHO NOYYUTb B CaMOM MepBOH uaCTH aJITOpUTMa (pH HaxoyKeHHH cOBa 
-cmoBape), TOra Kak JIA (OPMbI «KHIM» 9TH MPH3HAKM MOTryT OpITb Ompeyee- 
bl Ha Topa3qo Oovlee m03qHeM 9Tane (MOCe TOrO, Kak OyJeT MpOv3sBeeHO CHH- 
aKCHYeCKOe YWICHEHHe MpeVOxKeHHA). 

“4. Takoli noxxoy cBeqeT K MMHAMYyMY KOJIMUeECTBO CJly¥aeB, KOra KaKO-Hu- 
Yb (OPMe PUNVCHIBaeTCA YCJIOBHbIH MpPH3HAK, KOTOPHIM B Mpolecce Aab-" 
elimero aHasIM3a MOKeT ObITh 3aMeHeH ApyruM. IIpunucbiBaHHe TaKHX yCJIOB- 
bIX IIPH3HAKOB IpeMCTaB/IseTCH HelleeCOOOpasHbIM HE TOMbKO NOTOMY, UTO 
BeIMUHBaeT YHCIO KOMAHJ, BbINOJHACMbIX MalIMHOM, HO HM MOTOMY, 4TO OHO 
peOyer MOBTOpHOrO OOpalleHHA K TEM 2Ke JJICMCHTAM TeKCTA. 

B faHHOM aJsIropuHTMe, OfHaKO, He yflaJIOCb MOJIHOCTbIO H30exKAaTb TaKOTO 
Oa yCJIOBHEIX upHsHakos. K HMM OTHOCHTCA, B 4YaCTHOCTH, Mmpu3sHaK OC, 
piIpaOaTbIBaeMbIi Ha HaUaJIbHOM 9Taile JWI (OPM THMa «KOM», Y KOTOPbIX MPH- 
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3HaK TalexKa MOxXeT ObITb BbIPAaOOTaH Ha Oomee MO3qHUxX sTanax. BpecTH # 
UMCHHO 2TOT YCJIOBHIM MpW3HaK OKa3aJIOCb HEOOXOAMMbIM, NOTOMY TO CORe| 
‘KallleecA B 9TOM IIPH3Hake yKa3aHHe Ha MOTeHIMaJIbHYIO BO3MO?KHOCTb TOI 
yTO (POpMa C 9THM MPH3HaKOM ABJIACTCH MMCHUTEMbHBIM MaerKOM, MOXKET ABHTI) 
CA JOCTATOUHLIM JIA pasOMeHHA CMOMHOFO MpeIORKeHHA Ha MPOCTHIe. 

5. Mecro KOHKpeTHBIX NpaBHI B OOWeH CHCTeMe aJIFOpHTMa OMpesesAeTC 
TeM, UTO OHH IPH3HaKH MOryT ObITb BbIBEJeHLI H3 COBOKyMHOCTH Apyrux. Hi 
mpuMep, WIA ompeyetenua Toro, K KaKOW YacTH peu OTHOCATCA (pOpMbI THI 
«XOpOlWlO», KOTOPbIe MOryT ObITh HapeuHeM, KpaTKOH POpMOu MpHsaraTeJIbHO! 
HW OCO6OH MpequKaTUBHOH (opMoit (B KOHCTPYKUHH THMa «MHE XOPOIIO»), HY2KE 
3HaTb, €CTb JIM B MpeWWIOKEHHH PiarosbHasa (popMa CKa3yeMoOro, a Tak»Ke (POPME 
KOTOPbIe MOFyT BBICTYMaTb TOKO B PYHKUMH noswexaujero. Ilostromy cxeM 
«rlarouy JOUKHAa ObITh pacnomOxKeHa WO paoorsl rpyn MpaBH, passMualoulA 
(pOpMbI THMa «XOPOLIO». 

6. Ilpexne Bcero JOJXKHEI ObITh BBIJeIeHbI Te JOCTOBeEPHbIe MPH3HaKH, K¢ 
TOPble MOTYT MOHAMOOUTHCA AIH TOPO, YTOOI BLIBECTH CTOJIb 2%e JOCTOBCPHb 
IIpH3HaKH JPyrHX ZJIeEMeHTOB TeKCTa. OTHM OObACHAeTCA, B YACTHOCTH, TO, YT 
B JaHHOM aJITOPpHTMe CHavasla ONPe]eJIAIOTCA JOCTOBePHble MPH3HakH CyYILeC; 
BUTCJIbHBIX B (POPMe HMEHHTEbHOrO MafleKa, a TakKe MPH3HakH FarOJbHOT 
wu mH060ro0 Apyroro cKa3yeMoro, TaK KaK 3TO HEOOXOZUMO [VIA WICHEHHA Mpec 
*KeHHA M pasrpanHYeHMA PasMUHbIX BUOB OMOHHMUH. JlerKO onpeseAeMB 
IIpH3HaKH pPAa KOCBeHHbIX NawexkeH C HEOMOHHMHUHBIMH (JIEKCHAMH He Tpe) 
CTABJIAJIOCb WeecOOOpasHbIM MOMeWlaTb B Haale ,paOoTb!l NpaBHJI aJITOPpHTMé 
TaK KaK OHH HE HYKHbI JIA ONpeeIeHHA NPH3HAKOB ApyrHXx 3JIEMeHTOB TeKCTé 

7. Becb aJITOpHTM aHaJIH3a JeIMTCH Ha [Be uaCTH, pa3sleJIeHHble CXeMaM 
«uJIeHeHHe MpeqioxkKenna». B nepBoH uacTH paOota ueT C OTAeJIbHBIMM (OPMaM 
copa 6€3 KaKOro-TO Obl HH ObIO OOpalleHHA K OKPYy2KAalOUlHM CJIOBaM; FE 
BTOPOH YaCTH padoTa 0 OnpeseseHHio TpeOyeMbIX MPH3HAKOB UjleT C HCHOJBS! 
BaHHeM MHPOPpMaIlMM O Apyrux CJIOBaX B MpeMVIOHKeHUH, JIA YeETO HU OKaZaJOC 
HEOOXOJMMBIM PaCUJIEHHTh TpeWIOKeHve, OUMCTHB eFO OT pa3HOrO BUJa BBO, 
HbIX KOHCTpykKWuH. Tlostomy SJIeMeHTbI, OTHOCHIILHeCH K OAHOM HM TOM %Ke Wact 
peu, aHaJIM3HPyIOTCA B Pa3JIMUHbIX YaCTAX aJITOPHTMa: TaK, He€M3MCHAeCMb 
CYULECTBUTeJIbHbIE H OMOHHMHUHbIC (POPMbI Makexkeli — BO BTOpoH uacTu. I 
TOMY 2%Ke NPHHIWWNy cxeMa «lIpHiaraTesbHOe, 4. 2», Pe aHaIM3HPYIOTCA CH) 
TakcHyueCKHe OTHOMWICHHA MpHWJaraTeJIbHbIX, PacCHONOKeHa MEKAY JBYMA CX 
MaMM «CYILCCTBUTEIbHOe, YU. 2» H KCYIeCTBUTeNbHOe, 4. 3», TAK KaK JIA OP 
AeNeHHA CBA3eCM MpHJlaraTeMbHOrO HeEOOXOLHMO HMeTb CBeJeEHHA O MpPU3HaKée 
CYULCCTBUTeIbHOTO, MpHJlaraTeJIbHble Ke, MOJYYMBUINe B ITOH CXeMe IIPH3HE 
«CYHI€CTBHTEIbHOe», MePeXONAT Ha CeAYIOULMM STAM B CXe€MY «CYINeCTBUTE] 
Hoe, 4. 3», Te ahaIM3MpyloTCA TaKHe CYUIeCTBUTEJIbHEIe. 

8. Koneunoli IeIbIO aHAJIH3a ABJIACTCA ONpPeeIeHHe CHHTAKCHYCCKHX OTH 
IN€HHH, KOTOPbIe MOFyT ObITb OOWIMMH C MepeBOAAULHM A3bIKOM HM MOSTOMY CB 
3bIBAIOT aJITOPHTM aHaJlv3a C NpaBMaMH CHHTe3a. CuHTakcHyeckHe Mpv3Hal 
AOJUKHbI MO YUHTb BCe 3Hauallive YacTH peu. OHM NOWy4alOTCA Ha Pa3HbIX IT 
max padorsi auroputma. Ileppnii stam paOorbl amropHTMa cCOCTONT B MOCK: 
B I[peQOx¥KeHHH OOOTO Bua CKa3yemoro, BTOPOli —B NovCKax NoOsNexKawyer 
TpeTbuM STaNOM ABIAeTCA ONpPeeeHHe CHHTAKCMYECKUX CBABZeH BHYTPH Mmpo 
TOPO MpeAIOKCHUA, YETBEPTLIM — ONpeweNeHHe CHHTAKCHYeCKHX CBA3EH BHYT] 
CNOAKHOTO TpelioweHHA. Bee 3TH ueTElpe 9TaMa BbITeKAaIOT OAMH U3 [pyror 
B COOTBeTCTBHH C STHM BCE SJIEMCHTLI TeKCTa, He NOMYUMBLIMe CHHTakKcHueck! 
MPHSHAKOB PaHee, HalpaBJIAIOTCA B IPeAMOCeELHIOIO CXeMYy «aHaJIH3 CHHTA 
CHYCCKUX OTHOMEHHH, 4. I», re nomyuaroT HeEOOXo_MMEIe NpUsHaKkH. IlocneqH 
YaCTbIO aJIFOPUTMa ABJIACTCA CXCMA «aHaJIM3 CHHTAKCHYeCKUX OTHOWECHHH, 4. § 
PAC OMPCRENAIOTCH CHHTAKCHYCCKHE CBASH He JIA OTACIbHBIX CJIOB, a WIA WeNt 
KOHCTPYKI{HH H OOOPOTOB, KOTOPbIe COOTHOCHATCH ¢ ONpPEeyeeHHBIMH yaCTSMH Tie 
HOTO NPeWIOKCHHA WIM C STHM MpelO*KeHHeM B IleOM, 
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MATEMATHYECKAA ®H3HKA 


JI. A. XAJI®HH 


O CBA3H ME)K]LY 3AKOHOM PACTIAXA HW MOMEHTOM 
NEPBOrO NOPAAKA JHEPrETMYECKOLO PACIPEEJIEHHA 


_ (ITpeccmcenreno axacemuxom B. A. Poxom 7 III 1960) 


1. B u3BectHol pa6ore (*) 6bluia NomyyeHa OCHOBHAaS B KBaHTOBO!I TeOpHu 
/pactiaqa Teopema Moxa — Kppiiopa* 0 cBA3H MexAY 3aKoHOM pacnaga L (2) 


H SHEpreTHYeCKHM paciipezetennem w(F£) dusnueckoH CHuCTeMBI: 


co 


pi (t) = My, (te = @ (E) e” dE, (1) 


69) 
mie L(t) = Mi (ty **. V3) srok TEOPeMbI CJleyeT, B YaCTHOCTH, YTO 3aKOH 
pacnayja NOJHOCTLIO M OAHO3SHAYHO OMpefeseTcH SHeEpreTHUeCKUM pacripere- 
JeHveM pacnayaiousjelica (busH4ueCKOH CHCTeMBI. 
B npegbilymux Hawux padotax (7°) Ha ocHOBaHHM ABHOTO UCMO/b30Ba- 


HHA MpHHUMNa CleKTpadbHOcTH (noJypuHUTHOCTh w(EF)) Oblia NocTraBseHa u 
NOApCOHO uccyieqoBaHa COpaTHaw 3afaua O BOCCTAHOBJIeHHU SHEpreTHYeCKOrO 


pacnpegeneHuA w(£) no 3aKony pacnaga L (ft): 


ies \ M, (t) exp {— iEt + iN, (t)} dt. (2) 


—0OO 


Sta 3afaua CBOMUMTCH, OYeBHAHO, K OMpeyesenuto daspl N,(¢) ocHoBHOr 
dbyHKunu p,(t)*** no ee mMonynto M(t), CBA3aHHOMY C 93KCIIepHMeHTaJIbHO 


ONpeeAeMbIM 3aKOHOM pacnaya L(t) = Mi (t) (2-8). laa sroro ucnoJIb30- 
BaJIHCb JLMCMepCHOHHbIe cooTHOWeHHA (7°), CueqyIoulMe U3 aHasWTHYHOCTH 
B BepxHelH nomynuockoctu Im? > 0. Ilpu 9Tom Opia BEIeMeHa HEOAHO3HAaU- 
HOCTh B peWleHHH OOpaTHOH 3aaun, CBASaHHaA C BOSMO?KHbIMM HYJAMH Py (t) 
B BepxHel nowynsmockoctu Im? > 0 (7°). Brim nonyuenbi oOune pesybTaTbl 
OTHOCHTEJIBHO EOSMOMKHOTO pacnoLowKeHHA HyJeH p,(t), B YaCTHOCTH, NOKa3ana 
MPHHaMexKHOCTh P(t) K kKsaccy_ A (*°), a Take BbIJeeHbl TaKHE KIAaCCbl 
sHEpreTHuecKHX paclipefesenuh w(£), 3aqaya BOCCTaHOBJIeHHA KOTOPbIX MO 
KCIIEPHMeHTAIbHO oMpesessemoMy 3aKoHy pacriaga L(t) equncTsenua (*°*). 

Hyxe MosyyueHbl HOBbIC Pe3sYJIbTAaTb! B STOM HallpaBNeHH, MpefcTaBuAlo- 
Wve HHTepec B CBASH Cc MpennomweHuem Moartblo3sa u Cavama (*°) xapakTepu- 
30BaTb HecTaOVJbHbIe YaCTHUbl MOMCHTAMH 9HeEpreTHMueCcKUX PaclipesenennH. 

2. TlonyyenHoe Hu2xKe yTOUHeHHe 3ayauH O CBA3H 3aKOHa pacnaga L (Z) 


¢ SHEpreTHueckuM pacnpexesenveM w (E) MusnveCKOH CHCTEMbI KacaeTcA JO- 
TaTOUHO CbIcTpO y6bIBalOWHX MpH E-—-co 9sHepreTHyecKHX paclipefeenuu 


* B camoe mocneqHee BpeMA STOT pesybTaT Obl noBToped B padoTax M. Jlesu (‘), 
I. Matpio3a u A. Canama (8) u HW. Meruonsga (°). 
** Ham ymoOuee paccmaTpuBaTb pi(Z) (2-°), a He p(Z), BBeAeHHYIO B (1); OHM CBxH3aHbI CooT- 
omeHuem p, (t)==p(—t); Mbl nonaeraem Takxe h= 1... ’ ; 
*** B repmMunax TeopHm BeposTHOCcTeH pi(t) ABJIAeTCH XapakTepHCTHYeCKOH cyHkunelt. 
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@ (E), a WMeHHO TeX, y KOTOPbIX CylleCTByeT KOHeYHbIM MOMECHT TepBOr 
nopsaKa. CiopMyMpyeM NoslyyeHHbIl pesyJbTaT B BUC TeOPeMbl. | 

TeopeMma. Sakon pacnada L(t) gusuueckou cucmembl, sHepeemnu4ecKo 
pacnpederenue Komopoti | 


0, E =< 0, 

| 

umeem KOHEUHOLL MOMENI Nhepeo2d nopsxOKA wo?) ! 
0< 0" = | Fa(E)dE <0, (4 


C NeoOxoOUmocMbIO JoAMKeH YOOBAeEMBOPAMS COOMHOWEHUIO 


co 


orgals (eh a pL ola sees (6 


2 D 
k g 


Q 


20e cymmupoeanue no k ecmb cymMmupoeaHue NO BCeM BO3MOIHOLM (UZ0NUPO 
BAHHOLM) HYyAAM tp OCHOBHOL yNKYyUuU p,(t) 6 BepxHell noAYyNnAocKocM 

He ocraHaBJIMBadcb 3eCb Ha JOKa3aTeJIbCTBe JTOH TeOpeMbI *, MOWYepK 
HEM, UTO OHO CYLIeCTBeHHO OMMpaeTcsA Ha CJIeMyIoulWe pe3syJbTaTbl: a) pH 
HajI@KHOCTb p,(t) Ha OcHOBaHUH Teopembl BoxHepa — Xunuuua (11) K No 
XKHTEIbHO-ONpeyeeHHbIM CPYHKUMAM; 6) Teopemy Kapsemaua (!7) u B) HeOO 
XOJMMOe yCJIOBHe, HakJlay{bIBaeMOe Ha MOYyJlb XapaKTepHcTHYeCKOH CyHKWHl 
p, (t) (a, CleoBaTebHO, H Ha BepOsATHOCTb pacniaya L (t)) (7%) ** 


[oe (oe) 


Wnlrall , 4 | In L (¢) | 
\ Pens di x | ear 


OC) —oo 


dt < 00, (€ 


culenyrouee U3 Teopempl [lsu — Bunepa (1%) Ha OCHOBaHHH MpuHlMna cneK1 
pabHocTH (3). 

IlomyueHHaa Ble Teopema mpexcTaBaeT coOol THMMYHBI pesyipTa 
TeOPHM WelbIX PYHKUMH, WaloulMH CBA3b M@XxKAy 4YHCIOM Hywel, noBeyeHHel 
MOAYJIA aHaMMTHYeCKON PyHKUMM Ha OecKOHeyHOCTH f—>oo H(4TO JIA Hac 37ec 
cyllecTBeHHO) B Hye t~0. 

3. PaccMOTpHM OCHOBHBI€ CyleACTBUA C(POpMyHpOBaHHOM BILE TeOpeMb 
mpekcTaB aioe (PusuyecKuH HHTepec. M3 (5) oveBuyHo, uTO 


In L(t 
Nee (i 


Ce 8 


Ha OCHOBaHHH 2Ke MOMOKUTEIbHOH ONpeweneHHOcTH p,(t) NOTyYaem cmeRy10uIe 
HepaBeHCTBO, HMerollee OYeEBHAHbIN (bu3H4eCKHH CMBIC.I: 


My (t) <M, (0) = 1. (i 
Torjga (7) 9KBUBaJIeHTHO 
C halroeion zi} 


0 


* B (2°) ucnombsyerca pacmpeneneHue macc p(x?), OueBH_HBIM o6pa3soM cBA3aHHC 
Cc SHepreTHuecKkuM pacmpejeaeHuem. 


xk B mpembiqyuyax padorax (7°) sto HeoSxoquMoe ycmoBMe G6bIlm0 Ha3BaHo Kpurepue 
(busiyecKOH OCyHecTBMMOCTH B KBaHTOBOM TeopHu pacmaya. 
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OueBUAHO, YTO NOMYYeHHEI pesybTatT (9) BKNOYAeT B CeO paHee MOyYeH- 

€ HeOOXOJUMOe yculOBHe (6), HakWlafbIBaeMoe Ha BepOATHOCTH pacriaja (27%), 
TOMY MOXKHO (9) CUHTaTb ero eCTECTBEHHBIM OOOOILEHHeEM JIA pacnayaio- 
MXCA (H3HYeCKUX CHCTeM, SHeEpreTHyecKoOe PacmpeyleneHHue KOTOPEIX HMeeT 
JOHEYHLIH MOMeHT nepBoro MopsyKa. 3ameTuM, 4TO panee (4~*) orpaHuueHne 
) Obim0 MOMyyeHO Kak HeEOOXOAHMOe ycOBHe *UHUTHOCTH (AIA SMHUTHBIX 
(E) MomeHT Tlepporo nopsyKa HaBepHoe cyuecTByeT) 9HepreTuyecKoOroO pacnpe- 
enenus © (E) *. 3 nonyuennoro Bpiue cilekyeT, uTO orpaHuuenue (9), Kak 
eOOXOAMMOe yCOBNe (PHHHTHOCTH, ABJIACTCA CJIMINKOM LIMpOKUM. 

CXOMMOCTb HHTerpasia (9) Ha BepXHem TIpefene apTromatTuyecku oGecneuH- 
aeTCA BbINOHeHHeM HeOOxOZMMOrO yculOBHA (6) B KBaHTOBOM TeopHN pac- 
aja (°-°). CxOQMMOCTb 2Ke erO Ha HMKHEM Mpesene MpHBOAHT K HOBOMY 
H3H4eCKOMY CJIeICTBHIO; a MMeHHO, K OPpaHHueHHio ObICTPOTbI U3MeHeHHA 
aKOHa pacnaya (u3HyeCKOH CHCTeMbI (B YaCTHOCTH, OH He MOET ObITb 
KCNOHCHUMAJIbHBIM) B HaYale pacnaqa t~ 0. Vutepecno B cBaA3H Cc 3THM 


TMETHTb, UTO H3 TIPHHULWNa CleKTpaJbHOCTH (3) (NOWy:MHUTHOCTD w(E)) Ha 
CHOBaHHM HeOOxOAMMOrO ycJioBHA (6), HakKJaybIBaeMoro Ha MOMYJb XapakTe- 
OMCTHYeECKOH (yHKWMH p(t) (a CeqOBaTebHO, H Ha BepOATHOCTb pacmaya 
L(t)), cuenyeT, uTO 3aKOH pacnaga He MOKeT ObITb OUeHb ObICTPbIM B KOHIEe 
pacaga f-—»0ooc, a HMeHHO, OH JOJIKEH ObITh MewWIeHHee SKCNOHEHIMaJb- 
aero (27°) **; 

4. Vi3 (5) c npuMeHennem (8) BbITeKaeT HepaBeHCTBO 


0 > o> — 2 229 aso, (10) 
4 


Tv 


KOTOfOe aeT HYXKHIOIO PpaHHLy JIA MOMeHTOB NepBoro NopsAyKa SHepreTu- 
yeCKHUX pacnpemevieHuhH (a CJIEMOBATeJIbHO, HU WA «aPPeKTHBHBIX) Macc He- 
CTaOHJIBHBIX YacTHU***), COOTBETCTBYIOMINX 3ayaHHOMy 3aKony pacnaga L (t) = 


= Mi(t). Vis (5) xe caenyeT, u1T0 MHHUMamDHOe 3HaueHve @),, cooTBeT- 
cTByloulee JaHHOMYy 3aKOHY pacnaga L(t), onpeersetcn BbIpamKeHHem 


pa 1 InLit 
of, = — 2) 259 ae. (11) 


Kak yYXKE OTMeUAJICCh, 3afaua BOCCTAHOBJICEHHA SHEPTeTHYeCKOTO paciipe- 


eneHus w(E) m0 3aqaHHOMy 3aKoHy pacnaga L(t), BooOme ropops, sB- 
MACTCA HEOAHOSHAYHOH (7°), NpHuYeM HEOMHO3HAYHOCTh OOYyCJOBeHa BO3MO%K- 
HBIMH HYJAMH p,(t) B BepxHeli Nomynmockocth Imt>0. Ha ocnoBannu 
NOJYYeHHOTO Bbillle pesysbTaTa (5) HETPpyQHO MO/JYYRTb BbiparmkeHHe VIA MO- 


MeEHTOB MepEOro NopALKa 3HepreTHyuecKHX pacnpeneneHni w (EL), COOTBeTCTBY1O- 
IHX OMHOMY H TOMY Xe 3akoHy pacnana L(t). Ecnu o6o3HauHTb uepes 


wy MOMCHT TepBOrO NOpsKa, COOTBETCTBYIOWIt 3aKOHY paciiaja L(t) u 


2 © uy 
Hamnunio y p, (t)K nyse B BepxXHeH NMOJYNJOCKOCTH, a YePe3 Wy —MOMEHT 
NepBOrO NOpsAAKa, COOTBETCTBYIOWIMH TOMy %Ke 3aKoHy pacnaya L(t) u orcyT- 
oTBHIO HyJieH y p,(t), TO u3 (5) NOyuaem, OYeBH AHO: 


By zy Kolm? 
0< of =o" + >I THe 00, (12) 
k=1 


* QUWHHTHBIM SHEPreTHYeCKHM PpaclipeseJeHveM, BEPOATHO, ONMCHIBAIOTCA CHJIBHO B3aH- 
MOMeHCTBYIOMIMe HecTaOHJbHbIe YaCTHUbI (HANpHMep, T-MesoH), Pacnafalollwech nocpeycTBom 
ma6oro B3auMmopelicTtBua (°,°), Rs, on 

** Oror pesyJIbTaT Obl HesaBHO MOBTOpeH B pabotax (’,8,14,1). 

*** Y wecraOuJbHbIX YACTHIL HET ONpefeeHHOrO 3HavyeHHA Maccbl (B OTAMUKE OT CTAaOKJb- 
ibIX), H MOMKHO FOBOPHTL JHIUb 06 «apdeKTHBHOH» Mmacce. 
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T. @. HasWuHe KOMIMJICKCHBIX HyJIeH y p,(f) YyBeMUMBAaeT MOMeHT MNepBor¢ 
lopayKka auepreTwueckoro pacmpefseenuA. TOT pesysbTAaT npeacTaB iste 
HHTepec B CBSI3H C YKa3aHHbIM paHee mpesowenvem MoatTbio3a Casama (7? 
oMpeyesATb Maccy HecTaOHJIbHOM YaCTHIbl Yepes’ MOMECHT MepBoro NopAAKe 
9HepreTHuecKoro pacipeseueHua. 

Viz momyyennoro pple pe3yibTaTa CJleqyeT, YTO YCJIOBHe OTCYTCTBHA 
KOMIVICKCHBIX HyJleit y p,(t) B BepxHel momynuocKoctu Im? > 0 (He net: 
mee HemocpeycTBeHHOrO (bu3HUeCKOrO CMbICJa) SKBMBaIeHTHO TpeOoBaHHik 
MHHUMAJIbHOrO 3HaYeHHA MOMeHTa NepBoro MopAKa, COOTBETCTBYIOWerO NaH 
HOMy 3aKoHy pacnaga L(t) sHeprerm4ecKoro pacmpeyenenua o(£), Tpedosa | 
HHIO, HMeIOWeMy HenocpesCTBeHHbIM PUSH4YeCKHM CMBICJI. 

5. Ha ocnopanuu ciopMyJIMpoBaHHOH Bplle TeopeMbl (5) HETpyMHO M0Ka- 
3aTb, UTO 3ajlaua BOCCTaHOBJeHHA SHepreTuueckoro pacnpeyesenuA w(E) FE 
Kulacce 9HepreTuyeckUX pacipesesieHHi, HMeIOULMX KOHeYHBIM MOMeHT IlepBorc 
nopayKa: | 
In L (t) 

{2 


Pas evens 
wT 


dt, (13) 


ot = 8 


mo 3aqawHoMy 3aKoHy pacnana L(t) egqunctBenua. IIpu sTom nomyyuaerca 
Culeqyroulee BbIPAaKeHHe MIX MCKOMOFO 9HepreTHyecKorO pacnpeeseHHA: 


@(E) = \ VL (exp | —iEt ie" my se dt’| dt. (14 
—co 10) 


J\eicrputembHO, v3 (13) Ha OCHOBaHHM NMOsy4YeHHOH BbILe Teopemp! (5) 
culeqyeT, UTO 9HeEpreTHyecKHe paciipeyeseHHA, COOTBeTCTBYIOIMe 3aaHHOMy 
3aKOHY pacmagqa, TaKOBbl, UTO OCHOBHad dyHKiuuA p,(t) He MMeeT HyeH 
B BepxHeH Nowynuockoctu Imt>0O. A Torga, Ha OCHOBaHHM aHaJIMTH4HOCTH 
p,(t), 43 MucnepCHOHHbIX cooTHoIleHHH (7°) caenyet, 4uTO p,(t) OMHO3HaAYHO 
onmpeyeseno Monyem M,(t), T. e. 3aqaHHbIM 3aKOoHOm pacnaya L (t) = Mj (2). 
u60 


[o-e) 


Tle p | Ink #) INL) gy (15) 


2S t2 


0 


a Torga, Ha ocHOBaHHH (2), w(E£) OXHO3HAYHO OMpeesieHoO BbIpaxkeHuem (14), 
4UTO HU TpeOoBaocb WOKa3aTb. 

B 3akuioueHHe IIpHHolly 6sarofwapHocTb aKa. B. A. Poxy 3a BHuMaHne, 
oOcyxKeHHe padoTbl H WeHHbIe 3ameuanua u mpod. T. VU. Ilerpamenub 3a no- 
CTOAHHOe BHHMaHHe WH MOMOWMb B padoTe. 


Ilocrynusio 
2 III 1960 
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Aoxaage Arkangemun nayxr CCCP 
1960. Tom 132, Ni 5 


PHSHKA 


Jl. H. 3YBAPEB 


K TEOPHH CBEPXMPOBOAMMOCTH 
(/]pedcmasaexo axademuxom H. H. Bocoarwboeeim 18 XI 1959) 


Metox JBYXBpeMeHHBIX TemMepaTypHbIX PyHKUnit [puna (3ana3fbiBaroluux 
OnepexKaioulux) BeCbMa yOGeH [WIA PacCMOTpeHUA pa3sMUHbIX 3afa4q cra- 
ucTuyeckou *busuKku (1). Mbt npHMeHuM ero K 3ayayue 0 TepMO_HHaMUKe cBepx- 
POBOMAMerO COCTOAHHA Ha OCHOBe TaMUJIbTOHHaHa W@penuxa. Mp Sytem 
Ob30BaTbCA CPyHkuHNAMH [puna tuna 


BAM; BE) =—BE-—?#) A), BOYD, Piya 0: 


== 
(<A (t); B(t’)>Da = 19 (4 — £) [A (H), B(E)D, Oo 


We <---> O38HayaeT ycpeqHeHHe TO OOubUIOMy KaHOHHYeCKOMy aHCaMOuI0; 
A, B} = AB+ BA. VUngexcti r, a nanee Gyqem onycKaTb, Tak Kak (py pbe- 
SOMNOHeHTHI (byHkunH Ppuna (1) MoxKHO aHamMTHYeCKM MpOJOMKUTb B OOMACTh 
‘OMIVJIEKCHOH SHEPrHH WM pacCMaTPHBaTb KaK eAMHyIO anamuTMUeCKy1O (PpyHK- 
[MIO C pa3pe30M BAOJIb JeHCTBUTeIbHOH ocH (1, ). 

na dynkuui [puna umMeem wenouxy ypapuennit: 


i ast) Ge >) ae ive Tay ag pe 


(1) 


A) PAR ai ageless ye A Can a (2a) 
q q 


i Gp << Aaa, a (t) Bg (E)s Gite (t')>> = (Tag + 9) (<On-g, 0 B93 Gi) + 


an > Ag (<ak—q—a, (o) (09, i b=) ) bg; ais) =F »; Ag (<Qr—q, 5d Qk,o4> ie 
On hoy 


_ (apg, « (t) O44 (t); ais (t’)> = (lip a) a Oe ee 


rr a Ag, << Qe—q—au, 6 (Og, + b= 4) ba ais») = >i Ag < Gna, One 6, Ak,o,3 Dies 
1 Ryo, B 


apryMentsl ¢, ¢’ B MpaBoH YacTH ypaBHeHHH onyeHbl), rye Ay = (@4/2V)"g; 
J — KOHCTAHTa CBA3H C (POHOHHHIM Mouiem; Tp = k?/2m—w; » — XMMuueCKHE 
lOTeHL Ma. ‘ 

Cuctema (2a) — (2B) coqepxKHT Kpome ucxOHBIxX cbyHKuui Tpuna Takxe 
byHkunH Ipuna Oomee BbICOKOrO NopsAAKa, cowepxaulNe YeTHIPe OMepaTopa. 
Mbl pacienuM MocJeqHHe, CHapHBad OMepaTopbl, OTHOCHINMecA K OHOMY 
[OMEHTY BpemeHu (cp. (?,°)): 

a 
«<Ap—g—a, 6; (09, -- b=.) Ons ape) ij (<Qkos Ago» Ogg) 
Sapael 
(<Gr—q—m, 6 (Og, b= ,,) by; dis>> = (1 + vq) (<ko} Gee>> Sgtaur 
, an C—O; 
« <Ap—q, rae Oy Qk,oy) oS == ( ee fp—g) «<Gke; Ars» Op a (3) 
ar . +4 
== OC pegal —tavemay \ (OB o9 as» Case 
vq = <bz by), Me = CAitcMgo>. 
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Met yuriTbiBaeM TakKxKe CiapMBaHHA ONe€PaTOPOB Age a A_p,—c, MMe I 
By, B COOTBETCTBHH C MeTOJOM u — v-TpeoOpasoBaHua (*), YTO B ACXOJHBIL 
TaMHJIbTOHHaH OOaBJIeH ACHMMTOTHYeCKH MaJIbIM usleH, He COXPaHAIOUI[H! 
UMCHO YacTH, KOTOPLIH B OKOHUATE/IbHBIX pesyJIbTaTaX Mbl MpOCcTpeMuM } 
Hysi0 (cp. TpeTbio (opmysly B (3) C PpacilerueHneM MIPpM4MHHbIXx (pyHKuUHI 
[puna B padore (°)). [usa dypbe-KOMNOHeEHT (yHKILHH [puna mowsyunn: 


(ET) (ana | ais) = s+ D) Ag (6 Ae—a, bg | ita») + D) Ag (Ke, bg |aite>) 
g g 


A 
Op =n. ab; |i) = pares {(vg + 1 — np—q) Caps Gi 


cp Cpe ol—ktg,—o> (cate, —o dis) >}, (4 


A 
Cie Oe a ranipere ers {(vq + Meg) <<Ako | Qits>> ++ 
A 2) Cae Dae VERE BEDI CEASE 


(E nT) Cat;,. Gi = DA, a So 
gq 
= ~ A, CCN se | a>), 
q 


—A 
(prone ilps a Bas Tg go) {(vg + Meg) <<A~e, 0 | Bfs>> — 


Gg SeG pa, o> << Ges | aiis>>}, (5) 
£ " ——4 
Kata, bt, ake) = eae oy {(1 + vg — Me—q) (a+ ¢,—s|ate>> + 


E (opty, edie, <n faye 


Hcksovaa us ypaBuenul (4), (5) dyHKuuu TFpuna, cogepxamne 6o3e- 
onepaTopbl, NOIYYHM AA dyHKuuH Ipuna 


Ge(E) = (Go| ats>>, Tho (E) = <<ats,o| a>) (6) 
CuCTeMy ypaBHeHHi 


{E — Tx — ® (E)} Ge (E) + Gro (E) Meo (E) = se al 


{Et Tn Me (— EB) Pps (Bic Cre (an 2) Gig (Ein 


rye BBeeHbI OOO3HaAUeHHA: 


~~ a tot va eg vet Meg 
ad ae 2 Ag E == ae pet re 


qty 


(8) 


2 4 4 
€..(E) eee 2 
~ ues eek E OD 4e3 Ti oee C eeee a 


Beanunna ®,(E) umMeeT cMbIcI «MaccoBoro onepatopay, BemMYuHA Cp, (E) 
onpeseiaeT, Kak MbI yOeAUMCA HHXKe, SHEpreTHyecKy!O lesb B CHeKTpe aue- 
MCHTapHbIX BOsOyxXTeHHH. 
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Paspemasn cuctemy (7), Nomyaum gaa dmynKkunuli [puna 


(E) = 2 E+T,+M,(—E) 
Sl np MR (E)— M,(—2)? M, (E) + M, (— EL)? 
{E— 2 } —{T+ 2 } = Cs (EC, (— E) 
(EE) = — ft Cpe (— E) (9) 
| *& On M, (E)—M,(—E))? M, (E) + M,(—£)\? 
\E = D } 7 pe 7 | cok Oy (E) Cyo(—E) 


Suan cbyHKunH [puna, MOKHO BBIUMCIMTb CIeKTPaJIbHbIe ~HHTeCHCHBHOCTH 
PCMCHHDIX KOPPCJIAUHOHHBIX yHKUNH J,(M), Jec(@) TPH MOMOWLM COOTHO- 
eH 


Gp (w-+ is) — Gy (@ — is) = ~ In (0) (e% + 1), 


(10) 
Fes (@ + te) —ID'p, (@ — is) = Sap (w) (e8 + 1), 
rye 
(dis (t) Axo (t)> = \ Joye 7° ©) day, 
ates (11) 
<aps (t’) ay aah) \ J ko (w) e-2° 8) don, 


pxyra, nojoxuB ¢=t?’, Haligem dyHKUHu pacnpeleteHna Ny = <Q, ae 
(a, 0 —k, pap: 
B dopmynax (9) E—xommsekcuan BenuunHa. BO6un3H elcTBHTebHOH 
och E =w—+ic umeem 
My (o Lie) = Me (w) + iy, (0), Cho ( = it) = Cho (0) FF Phe (@), (12) 
rye 


4+v —n,_ Yo +n, =i 

Mloh= HD Aal gages 4 Ga pea 

P Oo a ee ECA 

4 y haa 
OT PO eT pe Oy 


|. (3) 


1, (@) == 2 A; ne: Vqg—Np—q) 6(O—T p—q — 0g) + (Vo + Meg) 8 (© — Trg + q)I, 


Crs (o) =P 2 Aj (Qr—g, Pe Bar nig ere | 


Spo (@) = 7 > Aj <@e—4, o—h-+-q, 0) (8 (@ — Tyg — 0g) —8(@ — Tyg + &%,)I- 


g 
(Snecb P O3Ha¥aeT HHTerpad B CMBbICIe TaBHOrO 3HaueHHA.) 
IIpu y,—>0, 8:,>0 cnektpambHble MHTeHCHBHOCTH JenbTacopasHbl. Ecau 


3aTyXA@HHe KOHEUHO, HO MaJIO, TO OHH HMeIOT BOAM3H @=Q; peskHii MakcHMyM. 
Byem cuutatb, uTo dyHKunn M,(), Cyo(w) BONM3H 3TOTO MakCHMyma 
MeHAIOTCA MeQIeHHO HM TNONOKUM UX TocTosHHbIMH. Byylem, kKpome Toro, 
mpeHeOperaTb 3aTyxaHvem. Torga y yuku puna (9) nospmsiotcaA movtoca 


B TOUKaX w= OF: 


M; —M M M 
Ghee MEME s/f EEN ct Hp le 


ME = Mi (EQ), Cis = Cro (QZ). 

Sameyas, 4TO Mt — M; = 1, Qe » re BeHYHHA Y, BeCbMa Maa (y,< 1), 
MOXKHO MpeHeOpeyb ¥,. Torqa mA ee 3JIEMEHTAPHBIX BO38O0yxKJeHHH 
TOJTY UHM 
OQ =VE+CECe, QF =+Q, &=Te+ Me, Me= Mi (0) = Mi = Me 
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(14) 


(MoxHo ToKa3aTb, YTO IA TOUHbIX MaCCOBbIX OMepaTopoB M;(@) = Mg (— @) 
W TakKxKe Cy (@) = Crs (— ).) f 

J\a1a CnekTpawIbHbIX WHTeHCHBHOCTeH Jp(o), Jha () HM COOTBETCTBYIONHX 
(pyHKUMH pacnpegenenusa npn nomomn (10), (11) Hafinzem 


4 (o) = NS (0, 8) 8(o Oj One ne mens 


20, 
Ba il 
Jia (o) = — FO (C758 (@ — Qs) — CES (w + Qy)}, (16) 
k 
4{ Ep Q, ah elk. KS Fath 1 | Creo ie ko 
Cy = oy (1 oa oF th a) ’ <GpsQape, aa 20, pee 1 Pa 4 
Jlaa cbynKuui Cz, nOyaHM MHTerpambHoe ypaBHenve 
2 oa Ble : 
ch=f = | ae a mg | Se 
, a8 q (k’=k—@Q) 4 tO ey oye ee es +14 oa 


peuienne KoToporo Cy = Cy = Ce (— 1)" werKo TlomyuuTh mpH nomomn 
MeTOJa, H3JI0*%KeHHOTO B paoore (°). 

CpeqHiolo0 SHEprHiO B3aMMOJeHCTBHA HaliqeM H3 MepBoro ypaBHeHHA CH- 
cTembl (4), OTKya CuleqyeT TOUHOe COOTHOIIeHHe 


\ (© — TA S(o)\da= SA, <anae, ee (18) 
—oo q 


Tlonetapisa cioqa J,(@) us (16), nomyuumM cpeqHIOIO SHEpruto B3aMMo- 
JeHCTBUA 


CG 2, 
(Hint) = 2) Mate — Di 5g th 30 - (19) 
ko k,o 


Tepmoqunamuueckui NoTeHiHal NomyyHM, MuHTerpupys (19) no KoHcTaHTe 
B3avMOjehcTBun. Hanpumep, Ip HymeBoH Temlepatype JA pasHocTu 3Hep- 
ruH HOpMaJIbHoro (Cz = 0) u cBepxnpoBogamero (C,=- 0) cocrosnnit nonyauM 


1 
dn ale 2/0 de eo, Onna, 41 as, 
| al 2 =V(Fz)20\¢ a =V (Fe se 2/0 


o=oexp{—\ Indx2 e(ydxl; o=to,|_ (20) 
\ dx a qk) 
0 


urdu dn 
# (8) care pay rpeguen AO i dt aitceraean elle! 
0 
(dn/dE) — nnotHocTb cocrosnuli Ha moBepxuocta Depmu; go —- MaKCHMasIbHbIit 
HeOaesckul uMnysbe; ky — npeyenbHblii uMny EC SJIGKTPOHOB Ha NOBepXHOCTH 
@epmu. Popmysia (20) copnagzaeT c nomyyeHHol B padote (=). CDaaCoe 
B 3akmioyenve Bbipaxkato rilyOokyio OmarogapHocts akan. H. H. Boro- 
JHOOOBY 3a OOcyxKeHNe paOOTbl MH WeHHBIe COBeTH. 


Matematuyeckuit uucTutyT um. B. A. Crexnopa Tloctynuao 
Axajlemun Hayk CCCP 22 X 1959 


UMTHPOBAHHAS JIATEPATYPA 


colel Jel lenin opaiaieronc) is, (Cy, 12 Ta60uUKoB, HAAH, 126, 58 (1959). “2 C. Bl Tae 
Ou KOB, Yxp. matem. xypuH., 11, 287 (1959). % 71. H. 3 yOapes, Yen. ous. nayK, 
71, Ne 15 (1960). ot Hite He bso TiomuolGrose: PKOT®@, 34,58. (1958). > JI ee p b- 
KoB, )KOT®, 34, 735 (1958). 6 J. H. 3y6apes, IO. A. Ile pkKoOBHHKoB, Ha- 
YUH. AOKI. BBICII. IIKOUIbI, Cep. (u3.-maTem., Ne 2 (1959). 7 J. Bardeen, L.N.Coo per, 
J. R. Schriffer, Phys. Rev., 108, 1175 (1957). 
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Joxxane Akagqemun HayK CCCP 
1960. Tom 132, M5 


TEXHHYECKAA PH3HKA 


Jl. ®. BEPEM{ATHH, B. A. FAJIAKTHOHOB, A. A. CEMEPUAH u B. H. CJIECAPEB 


AMTIMAPATYPA BbICOKOrO JABJIEHHSA WH BbICOKON 
TEMNEPATYPbi C KOHHYUECKHMH TYAHCOHAMH 


(ITpedcmaeaeno axademuxom I. B. Kypdromoeoim 11 III 1960) 


Jja npopeqeHua PuUsMYeCKHX HCCJIeOBaHHH aBTOPaMH CO3aHO HeCKOJIbKO 
pa3JIMUHbIX KOHCTPYKUHH alnapaTypbl BbICOKOFO JaBJIeHHA HW BbICOKOM TeMMepa- 
Typhi. Huke onucpipaeTcd ycraHOBKa C KOHHYeCKHMH IlyaHCOHaMH. Ota ycta- 
‘HOBKa, NO0OHaA HeaBHO OMMCaHHOH ycTaHoBKe «OauIT» (1), CO3aHa HeE3aBHCHMO 
B pa3BuTHe Heu, OMYONHKOBaHHOH paHee OHM H3 Hac (?), H OTMMYAeTCH OT 
«039JIT> 66JIbLIHM paOouHM OObeMOM. 

Ha puce. 1 mpuBeyqeHa NPHHWMNKasbHadA CXeMa allnapatyppl. Padouee Bele- 
crso /’, B KOTOPOM co3JaeTCA JaBJIeHHe, MOMellaeTcA B WHIMHApwueckytoO 4acTb 
MaTpHupr 6 ww cxKMMaeTCA | 
ABYMS MyaHcoHamu A, uMero- 
U{MMH = (opMy yCce4eHHbIx 
KoHycoB. Mexyy KkOoHyc- 
HbIMH TOBePXHOCTAMH Ma- 
TPHUbI HW WyaHCOHOB MpoKJa- 
QbIBaloTCA MHpoduIHTOBHIe 
ynuotHeHua JI. Pomb 9THX 


x Vie 
| ZN 
YNJIOTHEHHU 38aKJIIOUa€TCA B Nv —W) _\ 


NOwWepzkaHviH HU, CJIeOBa- N Yi 


TeJIbHO, B YIMIpOUHeHHH TOK Z 
y3kOH uacTH KOHHYeCKHX 

MayHCOHOB, Ha momepeuHoe 

ceyeHHe KOTOPOH JelcTByeT 
ylebHad Harpy3Ka, mpe- f 
BbIlaollad mpekel yupy- 
roctH MatTepHasia  myauH- 
coHos. Kpome Toro, BO3HH- 
KaloulMwH Mp Harpy3kKe Ha [yaHCOHbl B YNJIOTHCHHH YpayveHT aBJIeHHA 
mo OOpa3yrolleH KOHyCca OGecneuHBaeT yflepxKaHve aBJIeHHA, CO3aBaemoro 
B oObemMe J, He JONYyCKad BbITeKaHHA padoyero BellleCTBa B 3a30Pbl MerKLy 
KOHHYeCCKHMH MOBEpXHOCTAMH NMayHCOHOB HU MaTpHipl. JIA yMeHbUIeHHA Jle- 
opMallHuH MaTPHUbI MPH co3qaHHH aBJIeHHA HW ee yYMPOUHeEHHA MpelycmaTpu- 
BaeTCA NOMMep%kKa C MOMOMIbIO TpeX NOMMep»xKuUBalONINX Kove B, sanpecco- 
BaHHbIX MOCIe€AOBaTeIbHO OHO B Apyroe. Bp UcnOb30BaH Take Apyrou 
BapHaHT, B KOTOPOM NO lepxKa OCYMLECTBACTCA WITOKAMM YeTbIPeX PHpaBJin- 
YeCKHX TpeccoB, OCH KOTOPbIX PaCMOMORKeHbI B TOPH3OHTAIbHOKM MIOCKOCTH, 
Mpoxoysaulel uepes cepequHy paOouero OObema 4 NOX yraom 90° Apyr K Apyry. 
BuewHui BU, TakOM WecTHOCHOM ycTaHOBKH NOKa3aH Ha Puc. 2. 

Ha puce. 3 u300paxKeH BHELWIHHH BUA Apa yCTaHOBKH C MOMAepxMBaIoulMMu 
KOJIbILAMH. 

TlepBoHayambHO HcCIeOBaHHA HOBOM CX@MbI MOJYYCHHA BbICOKUX Napa- 
MeTPOB MIPOBOAMIMCb Ha ycCTaHOBKe c paOouuM MaMeTpOM 6 MM, 3aTeM JIA 
PaCLUMPeCHUA BOSMOXKHOCTEH YCTAHOBKH Oblia MpOBeyeHa paoota M0 yBeJMYeHHIO 

1059 


ee 


% 


WH 


Ud 


MOMs 


Puc. 1. I[pununnuatbnaa cxema almapatypbl 


paGouero OObeMa, B Pe3YAbTaTe ,KOTOPOH MoLBepraroulaAca MeMCTBUIO BbICOKOrO 
WaBJleCHUA H BbICOKOM TeMnepaTypbl UHIMHApMyecKad aMMyJia C Mccwe.yeMbIMu 


OOpasiamMu Oblia MOBeeHa LO ceMyIoulNX pasMepoB: AMaMeTp Il yx, BbICOmm 
25 MM, T. @€. MONe3HbIH OObEM ee CO- 


CTAB A ~2,5 CM*, | 


Puc. 2, OOutuii Bug wecTHocHoH ycTa- Puc. 3. Apo yeraHoBKu c nod- 
HOBKH 4 ep2KHBaIoulMMH = KOVIbILaMu 


[palyuposka aBJIeHHA BbIMOJIHeHa MO CKauKaM 93JIEKTPOMPOBOAHOCTH, CO- 
MPpOBOKAatwoulMM H3BeCTHbIE MOMMMOpduble nepexogn (3). Temnepatypa cos- 
WaeTCA C MOMOULbIO IWMJIMHApMyueckoro rpaduTOROrO WIM WwaTHHOBOTO HarpeBa- 
TeJIA, MOMelaemoro B padouni OObem JH H30MPOBaHHOTO OT CTeHOK MaTPHILbI 
JOCTATOUHDIM CJIOCEM TENMOH3OATOPA. 
VcrounukK TOKa mojcoeqHHAeTCA K 
yaHCOHaM, H30JIMpOBaHHbIM OT MaT- 
publ ynuiotHeHuamn JI, a OT OCTaJb- 
HbIX ’ ' 4acTeH YCTAaHOBKH CJIOZA- 
HbIMH MpOKJayqKaMH. 

SaBHCHMOCTbh TeMMepaTyPbI, CO3- 
JlaBaeMOH HarpeBaTeJieM B cepeqHHe 
500 7000 1500 °C pa6ouero O6beMa, OT NOMaBaeMOl 

Sa MOIIHOCTH ONpeesAIaCb C MOMOLLbIO 
Puc. 4. SapucuMocTb TemMepaTypb B cepeAHHe IJlaTHHO-NJlaTHHOpOJHeBOH TepMona- 
pa6ouero o6beMa OT MOIIHOCTH, BBOAMMOH B pI, BBEJCHHOH Yepes OHH U3 NyaH— 

Han pen ese COHOB B OO1aCTb BBICOKOFO JlaBJICHH A 
HW BbICOKOM TeMiepaTypbl (puc. 4). 

B Hactosulee BPeMA Ha YCTAHOBKe C NOJe3HbIM OObeEMOM 2,5—3 cm? mpoBo- 
ATCA tbu3svyeckue HCCIeEMOBaHUA B OONacTH JaBNeHul 60 000—70 000 xI/cm? 
mpu temnepatype 2000° C. seh 

IIpeqcraBneTCA HHTeCPeCHbIM OTMETHTb, 4TO pacriaBeHHoe (B. A. Mlanou- 
KHH H B. E. MBanos) nog AaBsenvem oKo0 70 000 aTM. u BEIqepxKaHHOe npr 
Temmepatype oKoso0 2000° xene30 «APpMKO» MOcJIe MeJVWICHHOPO OXJIaxKeHHA CTa- 
JIO MCKJHOUHTEIbHO TBEPAbIM: CCIM TBEPAOCTh HCXOAHOrO *Kemesa Spa ~100 ex. 
(Harpy3Ka Ha HHJeHTOP Np onpeseseHHu MuKpOTBepgocTu B 100 r), To nocae 
pacnmaBseHHA nO WaBseHHeM TBePfOcTb cTasa nopasqka 1200—1300 ex., 


4b 
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MpHOIMKAaACh K TREPLOCTH CBepXTBEpAbIX CrviaBoB. He HCKJIIOYeHO, TO 2*Keeso, 
paciaBNeHHOe B OOMaCTH YCTOMYMBOCTH asIMa3a M OXaKTEHHOe NON LaBseHHeM 
OMePAUT CYOMHKPOCKONMYECKHE BKIOUCHHA aJIMa30B, 4TO IIPHBeJIO K OUeHb 
OONbIIOMY BOSpacTaHulo ero TBepLocTH. OHaKO 9TO TpeOyeT abHeHuiux uc- 
CJl@qOBaHU, KOTOppIe MbI HayleeMca mpoBectH B GOM>xKaililuee BpeMA. 


Mucrutyt pu3Hki BbICOKUX LaBueHHit Hocrynusio 
Axayemun Hayk CCCP 1 III 1960 


UMTHPOBAHHASA JIMTEPATYPA 


toh boven herk FP. Bundy, HH. T, Jel Whom ely i, Quite © 
R. H. Wentorf, Nature, 184, Ne 4693, 1094 (1959). 2 JI. ® Bepemaruuy, 


A. HW. Jiuxtep, B. E. Upaunos, KTO, 26, 874 (1956). 3P. W. B ridgman, 
| Proc. Am. Acad. Art: Sci., 81, 165 (1952), 
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Jloxaagn Akayemunu nwayk CCCP | 
1960. Tom 132, Ne 5 | 


TEO@HSHK + 


K. HW. TPHHPAY3, B. fr. KYPT, B. HW. MOPOS u HU C. WIKJIOBCKHH 


MOHH30BAHHbIN TA3 HW BbICTPbIE IJIEKTPOHDI 
B OKPECTHOCTH 3EMJIM HW B MEKILJIAHETHOM TiPOCTPAHCTBE 


(IIpedcmaeaeno axademuxom A. JI. Muxyem I III 1960) 


Kak loKa3bIBaeT paCCMOTpeHHe 9KCMeEPHMeHTAaIbHOrO MaTepHasla, MOTYUeH- 
HOFO IIpH MoseTe BTOPOH COBeETCKOH KOCMMYeCKOH pakerTsl ((*), puc. 3 u 4), mep- 
Bad MOJOBMHAa ee TPaeKTOPHU MOET ObITh pasONTa Ha YeTbIPe yuacTKa: 1) yuac- 
TOK 40 R = 22 000 km (R — paccTosHue OT NOBepxXHOcTH SemuIM), Tye BO BCeX 
JIOBYIKaX C OTPHUAaTeJIbHbIM HM HYJICBbIM MOTeHIMaJIOM 3aperMCTPHPOBaHbl 3Ha- 
YHTEIbHbIC MOJOMKUTEIbHbIE KOJWICKTOPHbI€C TOKH, MexKy TEM KaK B JIOBYLIKE 
C MOTeHILMaJIOM OTHOCHTeJIbHO KOpnyca -+-15B HMeIOT MECTO JIHOO O4eHb MaJIbIE 
OTPHaTesbHbIe TOKH, HOO TOKH, PaBHble HywtO; 2) yyacroK 22 000 km <R< 
<50 000 km, rye KOIeKTOPHbIe TOKH BCeX JIOBYLUeK KOJIEOJIOTCA MexK Ly HYJIEM 
HEKOTOPbIMH OTPHaTeIbHbIMH 3HaveHHAMH (Jy < 6-107!°a); 3) yuacrox 
50000 km <R<70 000 kM, re BO BCeX JIOBYUIKaX OJHOBPeCMCHHO HMeIOT MeCTO 
OTPHWaTebHble TOKH, MPHYeM HavOO/bIIHe 3aperHCTPHpoBaHHble 3HayeHHA 
—10-° a, a BepXHAA rpaHulla TOKOB OmycKaetca WO —3-1071°a; 4) yuacrok, 
rye R>70 000 kM, Ha KOTOPOM TOKH BCeX JIOBYWIeK KOIeOIOTCA MexK]y Hyue- 
BbIMH 3HAYCHHAMM VM BeJIHYMHAaMU, OM3KHMH K 5-6 -107'°a (KoTOpHIe, M0-BH- 
JLUMOMY, OMpejleIAIOT MAKCHMAJIbHYIO BeJIMUHHY (OTOTOKa C BHYTPeHHeH CeTKH 
Ha KOJIJIe€KTOP). OOulad KapTHHa pe3yJIbTAaTOB COrsacyeTCcaA JIA BCeX Tpex moue- 
TOB COBe€TCKHX KOCMHYeCKHX paKeT. 

Jia OWeHKH KOHILCHTPallHH HOHOB 110 aHHbIM H3MePeHHbIX KOJIJICEKTOPHbIX 
TOKOB JIOBYIMe€K CYIeCTBeHHOe 3HaYeHHe MMeeT 3HAHHE 3/IeEKTpuUYeCKOrO 10- 
TeHI[Hala KOHTeHHePpa OTHOCHTeJIbHO Cpelbl, 3aBHCsAero OT paya cbakTopos, 
B TOM UHMCJIe OT BEJIMYMHbI MOTOKa SHEPFHYHbIX 9JIEKTPOHOB N, BO BTOPOM Pajua- 
ILMOHHOM Tosice, MAKCHMyM KOTOPOrO, KaK H3BeCTHO, JICKUT Ha YaJIeHHAX OT 
SeMJIH, COOTBETCTBYIOUIMX Halliemy nepBoMy yuacTKy. BaxkHble BbIBOJbI O Be- 
uuunHe Ne, MOXKHO CilelaTb NO JaHHbIM H3MepeHHH TOKOB B TpeX3JIeEKTPOAHbIX 
JIOBYUKaXx. 

C sTOoH TOUKH speHHA OcOObIM MHTepec MpescTaBAneT aHamu3 U3MeHeHUIt 
TOKOB B JIOBylKe «+ 15 B». Ec Temuepatypa Wla3Mbl He CJIMINKOM BbICOKa 
(Hanpumep, T < 10°°K), To nonO*KNTebHbIe HOHbI Ha S9TY JIOBYWIKY Nonalat, 
oueBUHO, He MOryT. OgHakO MOTOKH 3JIeKTPOHOB c SHeprueli E > 200 9238 
JOJKHbI PerHCTPHpoBaTbcA B STOH JoBywIKe. Ecau MpMHATb OMeHKM MOTOKOB 
9JIEKTPOHOB C sHeprueH E > 20 K9B B OOaCTH MaKCHMYyMa BHelIHeroO pajua- 
mMOHHOrO nosca 10°10") cm?cex? (7), To ToKH B soByluIKe «+15 B» 
QOJDKHbI ObiITh mopsayKa 5-10 °=5-10 7a. Mexgy Tem Ha nmepBom yuacTKe 
OTpHaTeJIbHbIe TOKM B STOK JIOByluKe (3a BbIYeTOM (OTOTOKa C BHYTpeHueli 
ceTKH) He mpespimaiotT 1-10 1° a. Orctoma clemyeT, uO BepxHaAA rpanuia 
MOTOKa 3JIeKTPOHOB c 3Hepruel E > 200 9B B OOsacTH BHeLIHero paqvalnou- 
HOrTO Mosca OKA Obltb N,e< 2-10’ cm *?cex + (N,—norTok ua | cm? B 
mouryecpepe). 

OrcyTcTBHe OOJIbIUHX OTPHUaTeIbHbIX TOKOB B JOBylKe «+15 B» B Ma-~ 
KCHMyMe BHelIHero pafMalMOHHOrO Mosca MOXHO ObWIO Obl TOMbiTaTHesr 
OObACHHTb IpeANONOXARKeHHEM O 3HAYHTebHOH BTOPHYHOH 37eKTPOHHOH sMuc- 
CHM C KOJWeKTOpa Mo eucTBueMm OomOapsMpoBKH TOCJIeAHero 37eKTPOHaMY) 
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awMauwOHHOrO Tosca. Ognako BTOpHUHbIe SJIeKTPpOHbI He MOryT HMMeTb 
OCTaTOUHY!IO SHEPrHIo WIA MpeosoMeHHA TOpMO3AUero NOMA, MMerwulero 
eCTO Mex ty BHYTPeHHeH CeTKOM JIOBYIIKH H KOJeKTOpOM. 

TouHo Tak »%e He yJlaeTCH OObACHHTh MaJIbIe 3HaveHUA OTPHILaTebHbIX 
OKOB B JOBylIke «+15 By pw npoxoxseHHuM Yepes MaKCHMyM BHeLIHero 
paqWaWMOHHOrO MOACa KOMMeHCalMeH TOKA «pajlWallHOHHbIX» IIEKTPOHOB TOKOM 
MOJIOMKUTCbHBIX HOHOB T[la3Mbl Mp OOJbIIOM OTPHILaTeJIbHOM MOTeHUMaue 
Kopiiyca kouTetinepa. Ilocnequul mor 6b! OnITb OOycOBeH 3HaUHTebHbIM 
TOKOM paj{MalMOHHbIX 3JIEKTPOHOB Ha KOplyc KOHTeliHepa. OgHako paccmo- 
TpeHve 3aBMCHMOCTH TOKAa JIOByIUKH «-+ 15 B» 
or N. pu m060H KOHIeHTpalHu mia3Mbl 71; a 
MOKa3blBaeT, UTO Takad KOMMeHCaluA JA 
JaHHOu JIOBYHIKH HeBO3sMoxHAa. Ha pune. | 
aH MpWMep TakKOH 3aBHCMMOCTH JIA n; = 
= 10° cm °. Ilpu N,—> co orputlatebHblli TOK 
mopymku I,y—>*/, joS, rae jp» — MOTHOCTb 
(oTOTOKa C NOBepXHOCTH KOHTeliHepa, S — 
ceyeHHe JIOByWKH. IIpuHaToe 3HaueHnue MuoT- 
HOcTH qdoToToKa jg=—2,5-10°!° a-cm? 
ABIACTCA CKOPee 3aHHKeCHHbIM, UCM 3aBbI- 
meHHbM. Jina sosBymKu «0 By (a Takxe 
«—5 By) KOMMercallna, KaK BHJHO Ha rf ep See 
puc. 1, BO3MO2%KHa TOJbKO pH HeKOTOpOM ale ane ear er 
BHOJIHE OMpeeJIeHHOM COOTHOIIeHHH fn; HU jean cni'cex 
N., T. €. TOUbKO Ha MaJIOM yuacTKe Tpa- ’ 
eKTOpHU, Tak KaK XapaKkTepucTuku ma3smpr PHC. 1. SapucuMocth KoseKTOpHbIx 
MW MOTOKA payMallHOHHBIX 9JIeKTPOHOB (ompe- eps Bina Be 4 eee? 
NemA}OulMe MOTeHUMal KOHTeHHepa) MeHSAIOT- coe eee © (3) of moToKa payua- 
Ci B IWIMPOKHX IMpelesax, HW MPATOM He3a- ynounelx seKTpouos N, npn KOHIeH- 
Bucumo. B JICHCTBUTeEJIbHOCTH *KEe WOKAa3a- TpalwH HOHOB cTallHOHapHOu J1a3MbI 
HHA TOKOB BCeX JIOByIeK pakTMuuecKH He n, = 108 cm-§ 
YYBCTBYIOT BXOMKJCHHA B OOsAaCTb BHEUIHerO 
pagMalHouHoro nosca. 

Masada BeiMuMHa TOKOB sOByIKH «+ 15 By HamepBOM y4acTKe TpaeKTOpHU 
NO3BOIAeT CeaTb CAMHCTBEHHHIM BbIBO: NOTOKH 9JIEKTPOHOB C 9HeEprHel OOJIb- 
ew, uem 200 9B, B OOaCTH BHeUIHero paHallMOHHOrO Moxca He MpeBOcxXOLAT 
2 - 10? cm~? cek~?. Sror pe3sybTaT CYMLECTBEHHO MPOTHBOPeYHT MpeAcTaBJeHHIO 
O 6ObIIMX MOTOKaX 3ueKTPOHOB c FE = 20 ~ 30 K9B B MaKCHMyMe BHeLUHero pa- 
[MalluoHHOrO nosca. HaOmoaBliaicA CKOpOcTb cyeta B oMmbitax (77°) OObACHA- 
JlaCb ABTOPaMH MOTOKOM peHTTeHOBCKOPO M3JIyYeHHA, BOSHUKalollero B KOpnyce 
KOHTeHHepa HM B 9KPaHaxX CUeTYHKOB NOX MeHCTBHEM CPaBHHTeJIbHO MATKUX 
auleKTpOHOB (E = 20 30 k9B). Kak Mbl mosaraem, HaOs0aBulaicad CKOpOCcTb 
cueTa JOJDKHa OObACHATbCH 3HAUHTEIbHO MCHbILMMH MOTOKaMH ropasyqo Ooee 
YKECTKUX 9JIEKTPOHOB. B cBA3H C 9THM B MAKCMMYMEe BHELIHerO payuallMOHHOTO 
MOACa MJIOTHOCTh KMHETHYCCKOM SHEPIHH JJIEKTPOHOB JOJMKHAa ObITb Ha MHOTO 
NOPAKOB Me€HbIIe MIOTHOCTH SHEP TeOMarHUTHOPO MOJIA, a MAHHMyM Halps- 
YKCHHOCTH M@FHHTHOTO Nova, HalifeHHpili Ha BpIcoTe 14 000 Km (“), m0-BaquMO- 
My, He CBA3aH C JWaMarHHTH3MOM SHeEprM4HbIX 9JIEKTPOHOB B payHalHOHHOM 
mosice. 

~ B o6nactru 50 000<R<70 000 km orpullaTebHbIe TOKH BCeX JIOBYyIUeK, 
jocrurarourue 10-° a, MOxKHO OOBACHHTb TOJbKO MOTOKaMH 3JIEKTPOHOB C 3Hep- 
Tueli E>200 98, Nel - 108+2- 108 cm’cex~*. Tak Kak B OOslacTH Broporo 
payMalMonHoro nosca N<2 - 10? cm®@cek™?, MbI MPHXOZMM K MpescTaBJeHHIO 
O HaJIMUMM TpeTbero, CaMOro BHeIHero MoOACa (MIM OOOOUKH), COCTONIMero u3 
3JIEKTPOHOB CpaBHUTebHO HeOOMbIUIMX DHeprul. To OOcToATeMLCTBO, 4TO Mmpe- 
Ibi yulue IKCHeEPHMeHTHI He OOHAPyKUIM STOTO CaMOFO BHELIHErO MOACA, MOAHO 
OOBACHHTb BeECbMa He€3HAUMTEIbHbIM COepHXKaHHeM B HEM SJIEKTPOHOB CpaBHH- 
TeJIbHO BbICOKMX 2HeEprHh (100 Koz). 
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Ha puc. 2 npuseyena mpeqiaraemait HaMH CXe€Ma IpOcTpaHCcTBeHHOrO pac 
MIpeeJIeHHA PayHaWMOHHBIX MOACOB, OKPyAKalolwlUx Semui0, YUHMTHIBaIOULaA Hp 
BbIe Pe3yJIbTATH, MpPHBeAeHHbIe BLUME. BHYTPeHHAA TpaHulla TpeTberO MOAC 
IpOBeeHa HO CHJIOBbIM JIMHHAM MaPHHTHOFO MOJIA, AHAJIOTHNHO TOMY Kak oT! 
ylelaloCb Jia HepBoro H BToporo moxcoB (°,°). PesybTaTbl HSMepeHHH, INOW 
YeHHbIe Ha MepBOli COBeTCKOL KOCMHYeCKOH pakeTe (COfep2KaBIIHe MeCHbIIe WH 
cbopMaluu), WaloT OCHOBaHHe MOJaraTb, UTO BHYTPpeHHAA TpaHuila TpeTber 
nosca Haxogusmach 2 I 1959 r. amxKe (R~30 000 km). 

3aMeTHM, YTO COrIaCHO 9KCMepHMeHTAaM, BbIIOJIHCHHbIM Ha TPeTbeM COBET 
CKOM UCKYCCTBCHHOM CIYTHHKe, Ha CpaBHHTeIbHO HHM3KHX BbICOTaX (R = 
— 1800 KM) Haq yMepeHHbimu} reoMarHuTHbIMH WMpoTaMu OblIH HenocpexcT 
BeCHHO 3aperHCTpHpoBaHb! MO 
TOKH 93JIEKTPOHOB C 9SHeprHe! 
Ne(E220030)%(1:2)0t cen’ = S410 9B, ocTuraroulM 

3-108 cm? cex~} (8). SOTO Moxe 
(ean O3Hau¥aTb, 4TO B OONAaCTH Tal 

gxComop Ha3biIBaeMOro §=BTOpOrO pafwa 
I[HOHHOrO Mosca KOHIeHTpallu. 
MATKUHX 93IC€KTPOHOB HMee 
MMHHMyM. OjHako- cuezye 
CUHTATbCA C TEM OOCTOATEJIBCT 
BOM, 4TO 9kKcMepHMeHT(®) H 
ObIJI OJHOBPEMCHHbIM C OMHCHI 
Ba€MbIM B HaCTOSINeM COOOME 
HHH. 

MoxkHO OKa3aTb, YTO IPH TaKHX MaJIbIX NOTOKaX 9JICKTPOHOB B pala 
ILHOHHBIX Tl0ACaX, KaK IIPHBeJeHHbIe BbIllle, OHH He OKa3bIBAalIOT HAKAKOP 
BJIMAHHA Ha MOTeHLMas KOpMyca pakeTbl, KOTOPHIM onpeszemaeTca soTosdeKTon 
OT YJIbTpapHOJeTOBOH COJIHEYHOH paWalluu WU TOKaMH Ma3Mbl. PacueTbl moKa 
3bIBalOT, 4TO IPH TaKHX YCNOBUAX NOTeHWHa KOpnyca OTMMYAeTCA OT HYJIA Hi 
Ooulee, UCM Ha HECKOJIbKO BOJIbT, CCIM KOHIECHTPallHA HOHOB Mwa3MbI 1; >>10 cm7% 
a ee TeMIepaTypa He CJIHUIKOM BbICOKa (Hampumep, T = 104 °K). 

M3 noka3aHuit JIOByIIKH C HYJIeBbIM NOTCHILMasIOM Ha M€pBOM yuacTkKe TpaekK 
TOPHH MOXKHO KOJIMYECTBEHHO OLCHHTb KOHILEHTPallHi0 HOHOB Twla3Mbl. BoJtbu0l 
pasOpoc (KMOLYIALHA») MOKa3aHHii TOKOB JIOBYIUeK C HYJIeCBbIM H OTPHlaTewb 
HbIM NOTCHIMaJIOM OObACHACTCA B OCHOBHOM achtpeKTOM H3MeCHEHHA OPHeHTAILHI 
JIOBYIWeK MO OTHOWICHHIO K BeEKTOPy CKOPOCTH KOHTeMHepa Mp eFo BpallleHHy 
Ecuim CUHTaTb HOHbI IJIa3MbI WpOTOHAaMH (JIA YerO MMEIOTCA CepbesHbIe OCHOBA 
HUA), TO UX TEMMOBbIC CKOPOCTH 6IH3KH K CKOpOCTH KOHTeliHepa. PesybrTare 
OIWe€HOK 34BHCAT OT IIPHHATOM TeMnepaTypbi W1a3Mbl. 

Ha puc. 3 mpwBeyena 3aBucuMoctTb n; or R mpH TemMmepaTypax magi 
T = 1,8 - 10°; 10*u 5-10*°K (66nbmme TeMnepatypbl HCKIIOUeHBI, BO BCAKO! 
cayyae mpu R<10 000 xm, Tak kak OHH MpoTuBOpeyaT HaGOuIOMaemon ryOuH 
MOLY MAN). OTH OMCHKH CeaHbl 1O MAKCHMAaJIbHbIM 3HAYCHHAM TOKOB C IeJIbIO 
HaCKOJIbKO 9TO BO3MO%KHO, OCBOOOMMTECA OT scteKTa H3Me€HEHUA OPHeHTallH! 
NOByWweK. OHaKO, KaK NOHATHO W3 pacCMOTPeHHA KPHBbIX puc. 3 craTbu (3) 
OWHOKH B KOHUCHTpallH, CBASAHHBIC C HEMOJIHbIM YYeCTOM yKa3aHHOro adpexkra 
MOryT AOCTHraTbh 3HaYHTebHOW BeJIMUMHbI; BNOHE BO3MOXKHA, HallpuMep, ome 
Ka B 2 pasa. 

M3 puc. 3 cmemyer, uro HccemyeMand m1a3Ma He ABJIACTCA MexKMIaHeTHbI 
HOHH30BaHHbIM Tas0M — 3TO IIPOTAKeHHaA OOOMOUKA, ABJIAIOULaACA MOHU3C 
BaHHOH KOMMOHEHTOH CaMOli BHeLIHeli YaCTH 3eMHOM aTMOCibepbI, TaK HasbIBae 
MOH «TeOKOPOHbm. OOpailaer Ha CeOA BHUMAHHe 3aMeTHOe yBemMueHHe rpalH 
€HTa IJIOTHOCTH «PeOKOPOHAJIbHOM» MIa3Mbl, HaYMHaA C R~15 000 Km, Mexy 
TeM KaK Ha MCHbUIMX PaCCTOAHHAX MVJIOTHOCTh MCHAeTCA HE3HAUMTeIbHO. Cyule 
CTBCHHO, UTO Ha Pe3KHH «OOPbIB» MJIOTHOCTH YKa3bIBaeT MayeHHe TOKOB BO BCe 
JIOByIUKaxX H, TaKHM OOPa30M, OH He MOXKET ObITb OOBACHEH OMMOKAMHU 43-3 
OpneHTallun. Browne ecTrecTBeHHO, YTO B Ppa3sHbIX JOBYIIKaX TOK MaflaioT no-paz 
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WM, (E200 96)< 210 oo cen"! 


Puc. 2. Cxema pacnomomeHua moacoB 


OMY, TaK KaK Ha 9dekT, OOA3aHHbIH peaJIbHOMY M3MeCHEHHIO KOHILeCHTpallun, 
akJabIBaeTCH 3aBHCHMOCTb TOKOB OT OPHeHTallHH UM OT MOTeHIMala BHeLWIHeH 
eTKH. 

Ha puc. 3, / npuBeyeno Teoperuyeckoe OTHOCHTeMbHOe pacipeyeeHHe KOH- 
eHTpallun BOMOPONHOM mia3sMpl upu T = 1,8 -10®°K, nomwyuenHoe no Oapo- 
eTPHYECKOli (opMyyie C yYeTOM KPHBH3HBI C/0EB. Cpasnenne TeopeTHyeCcKOH 
KPHBOH C pesyJIbTaTaMH SKCNEPHMeHTa MOKasbIBaeT, YTO HaOMOZAeMbIA (WIA 
<15 000 kM) MambIli rpaqMeHT KOHIeHTpallWu «reOKOpOHabHOL» mi1a3Mbl 
erkO OOBACHACTCH, MEXKLY TEM Kak KOOPbIBY KOHIEHTPalluu n;, HAYMHAIOLLHCA 

R=15 000 km, tTpe6yer cne- 
WabHOTO aHaslu3a. OTOT BOT- 
oc OyfeT OOcyKaTEecxA OT- 
eIbHO. Ec CYHTaTb PeOKO- 
POHaJIbHYIO WWa3My a30THO- 
KMCJIOPOAHOH, TO KOHILeCHTpa- 
WHA MeHSAacb Obl Mao nO 
cpaBHeHuto c puc. 3. Jaa 
OObACHCHHA YaCTH KPHBOH C 
MaJbIM TpayMeHTOM norpe6yer- 

ica Temnepatypa 15 000° K. 
 SameTuM, TO  sABjJeHHe 
yBeJIMUeHHA TpalveHTa octa- 
socb Obl HU MmpH OonmbueM 
3Ha4veHHH MPHHATOM MJIOTHOCTH 
@oroToka cf KoHTeliHepa } (Ha- 
mpumep, 2 - 10-°a-cm~?); Tomb- 
KO Ha pacctosHuu 20 000 — 
+22 000 KM OleHKa KOHIeH- 
TpaluuH BOspoca Obl TO n; = a 

=100 cm. 0 10000 20000 S000 KM 

Ana R > 22 000 km} moxer k ——> 


ObITb OWeHeHa TOJIBKO BeEPXHAA z 
Puc. 3. 3apucHMOcTb KOHIeHTpalluH HoHOB 7, OT 


ea i, Mociennan. axe: pacctosaHua R oT mospepxHoctu Seman. / — Teope 
= = - 
quTca B npefzemax 30—60 cm THueckoe pacupeyemenne npu T = 1,8-108 °K; 2 — 
B 3aBHCHMOCTH OT Pa3JIM4- 4 — pesynpraTh! akcNepHmMeHToB: 2—npu T= 
HbIX TIpeAMOJOKeHHH O CBOH- = 1,8- 10° °K, é—mpw T=1-10!°K, 4— pu 
CTBAaXx cpeybl. Sta BeJIH4UHHAa a 5-40: Ke a—Hd BbICcOoTe 470 KM coracHo( Ne 
= 6—vna spicotre 800 KM moO U3MepeHHAM Ha TpeTbeM 
ee 2 OMO. HIDKe Pepe Upas MCKYCCTBEHHOM CiyTHHKe SemuH 
Huub (600 cm~%), HaleHHOH 
U3 H3MepeHHH MNOIAPHsalluu 
30HaKaJIbHOrO cBeTa (HampumMep, (°)). Creer MOXKHO 3aKJIIOUHTb, YTO NOMAPH- 
30B4HHaA KOMMOHEHTA 30/\MaKaJIbHOrO CBeTa OOYCJIOBJIeHa PacceAHHeM COJI- 
He¥HOrO CBeTAa Ha MIbIIMHKaX, a He Ha CBOOOJHbIX SJIEKTPOHAX, KaK 9TO MOsara- 
1M, Hanpumep, Bep u 3ugeuntond (°). B. [. MecenKos (*°) uw Baw we Xoucrt (") 
NOKa3aH, YTO NOJAPH3aNHA MbIeBOM KOMMOHEHTbI MOXKET ObITh JOCTATOYHO 
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Hornage Akagemuu nayx CCCP 


1960. Tom 132, Ne 5 
XHMHA 


H. B. AKCEJIBPY] 


NPABHJIO NOCTOAHCTBA NPOM3BEXJEHHA AKTHBHOCTEM 
NPOCTbIX (THAPATHPOBAHHbIX) HOHOB METAJIJIA 
HM FHAPOKCOHOHOB B TETEPOFEHHOM CHCTEME 


M”+_M(OH)j mm —-M(OH),, —H,0 
(IT pedcmadeneno axademuxom A. A. Tpunbepeom 29 II 1960) 


Am@orepHOcTb ABJIAeTCH OOM CBOMCTBOM 3JIeEMeHTOB, NOSTOMY B BOJHBIX 
pacTBopax OObIUHBIX Coe NPHCyTCTBy!IOT HapsAyy c MpocTsimu (rHyqpaTupoBan- 
HbIMM) HOHAaMH MeTaJIJ1a H PHAPOKCOMOHET. B WlesIOUHBIX 2Ke PaCTBOPaX KPOMe HOHOB 
THAPOKCOKHCJIOT eCTb HM MpoctTbie HOHE! MeTaJiia. IIpH o6pa6borKe pacTBopoB 
couleH HIM PH pOOKuceli MeTaJJIOB paCTBOPOM eAKOrO HaTpa OOpasyloTCA PHAPOK- 
coco. PacrBOpHMOCcTb ruypoKcocoulel HW yCTOHYHBOCTb UX PaCTBOPOB Pa3sJIMUHbI 
‘JIA PasHbIX MeTAaJVIOB. 

IlowyueHve rugzpoKcocomel B3aHMOfeliCTBHeM PaCTBOPOB Cosel Cc pacTBOpoM 
€NKOFO HaTpa NPSACXOAMT NOCMeAOBATeIbHO Yepe3s CTANMM OOpa3s0BaHHA TuApo- 
OKMceH, THApoKcocoseH HM HX MOMHMeEPHbIX OPM Cc MOCTeLyIOULMM YaCTHUHbIM 
pacnayoM pacTBopa C BbIJeleHHeM ruspooKucnu metawa (1). B pacrBope xe m0c- 
J@ YCTaHOBJICHHA PpaBHOBeCHA OCTalIOTCH THAPOKCOCOIH B KOHUeHTpalluax, 
ONPeeTAIOUIMXCH OTHOWICEHHEM KOHUeHTpalu wWesoun UM MeTadwa, KOTOpoe 
OCTae€TCA MOCTOAHHBIM JIA KaxXKMOTO MeTada MpW AaHHbIx ycuoBuAx (7). K Mo- 
MeHTY pacnajla pacTBOpa MU yCTaHOBJIGEHHA PpaBHOBeCHA B pacTBOpe HCuesaloT TO- 
JIMMepHble YacTHUb! (%). 

IIpouecc pacnafa pacTBOpoB ruypoKcocoyleH c BbIJeeHHeM THApooKucu 
CaMOMPOH3BOJIbHbIM, MOITOMY BbIMaBIWaAd THAPOOKHCb H3 WeIOUHOTO pacTBOopa 
Oovlee IpOuHad HM MeHee PpaCTBOPHMa Kak B KHCJIOTAaX, TaK HM B Welouax. CKopocTb 
M CTEMeHb pacnaya onpeyesAoTCA, riaBHbIM OOpa30M, XHMHYeCCKMMH CBOMCTBAa- 
MH MeTaJla, a TaKXKe YCJIOBAMH H, B NepBylO OYepeyb, TeMMepaTypOH HU KOH- 
MeHTpalluel wlemoun WH comM. Tak, HanpuMep, H3BeCTHO, YTO THAPOOKHCH auli0- 
MHHUA, IMHKa, CBHHILa, PasIMA H HEKOTOPbIX APyPHX MeTAaJVJIOB XOPOLUO pacTBO- 
DHMbI B Wlemouax. OqHaKO, CCIM OTHOMICHHe KOHILCHTPallMM WeIOUH K MeTaJLWIy 
MeEHbINe ONMPeeIeCHHOH BeJIHUHHbI, XapaKTepHOM JIA MaHHOTO MeTaJIa, 9TH 
DACTBOPbI CO BPeMeHEM pacMaaroTcs C BbIeweHHeM rup~pookucu. Jpyrue me- 
TaJIbl, HaMpUMep WHAM, TO*Ke TaloT FHAPOKCOCOH (MHAaT), HO pacnay yxe 
1auMHaeTCA cpa3y Mocwe MpHroTOBJeHHA. ‘ 

IIpHuatTo cuuTaTb, YTO PAN MeTaJJIOB He aloT THAPOKcocoeH HU HE PacTBO- 
AIOTCA BleO“aX, KaK, HallpuMep, 2*Kee30. Tem He MeHee, THAPOOKHCb Kesesa, 
‘ak HM THAPOOKHCH JPyFrHX MeTaJIJIOB, TaKKEe PACTBOPAIOTCA B leMOUaX, HO pac- 
lay| pacTBOpa MporekKaeT ObicTpO U NpakTHYeCKM 3akaHUMBAcTCA B TeUeHHE MaJO- 
‘O nepuoga Bpemenn. IIpuunHo sTOMY, MOxeT ObITh, ABJIACTCA WaIeKO HyULMH 
Ipolecc erHspaTaluH TMApOOKUCH M THAPOKCOCONM, BCMeACTBHe NOMApPUsa- 
aM. Kak npaBusio, vem Obicrpee pactafalorca PacTBOpbl THAPOKCOCOWJIeH, TeM 
leHbINe HX OCTaeTCH B pacTBOpe nocse pacnaja (7,*). 

VisnecTHo, uTo B reTepOreHHbIX CHCTeMaX AKTHBHOCTb IIPOCTbIX HOHOB Me~ 
aia cBa3aHa c pH pacrBopa H MpowsBeqeHHeM aKTHBHOCTeM FHApPOOKHceH 


OOTHOIMeHHeM (°) 


I] 
pH = lg", (1) 
AKTUBHOCTb THI POKCOHOHOB ypaBHeHHeM (*) 
any 
pH = “Ig ae (2) 
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Pe Ay — AKTMBHOCTb ruypoKconoxos, Ila’ u m — COOTBeETCTBEHHO IMIPOH3Bese- 
Hue AKTHBHOCTeH MH OCHOBHOCTb PMAPOKCOKHCJIOTEI. 

Tak Kak IIpH rereporeHHoM paBHoBecuu PH oTHOCHTCA K JByM MpolleccaM 
Juccounaluu, THAPOOKHCH HM THAPOKCOKHCJIOTHI, MOCKOJIbKY OHM MpOTeKalor 
B OJHOM pacTBope, TO MOXKHO MIpHPaBHATb MpaBble YacTH ypaBHeHHli (1) u (2), 
uM mocle mpocTroro mpeoOpas0BaHHA NOsyyaeM: 


Tlg/" Ta’ /K2= gi" i K. (3) 


B mpaBylo yacTb ypaBHeHHsA (3) BXOJAT BC€ NOCTOAHHbIC BeJIMUHHbI, MOITOMY 
WM JICBAA UACTb TaKKE eCTh MOCTOAHHAA BeMUMHA. Orciosa CileqyeT BbIBOL, YTO 
mocue pacnaya pacrBopa HAPOKCOCOuIH, T. €. B YCTAHOBMBINeMCA reTepOreHHOM 
PaBHOBECHH HMeeT MECTO MOCTOAHCTBO IpOM3BeCHUA AKTHBHOCTEeH MpOcTbIX (rH- 
PaTHPOBaHHbIX) MOHOB MeTaJlJIa Ha THAPOKCOMOHBI. CieqyeT MOAYepKHYTb, 4TO 
TaKOe H3MC€HEHHe AKTHBHOCTH HOHOB, KOra C POCTOM aKTHBHOCTH FHAPOKCOHO- 
HOB IlalaeT AKTHBHOCTb MPOCTbIX HOHOB, HaOwOaeTCA TObKO JIA HaCbIIeHHbIX 
OTHOCHTeEJIbHO THApOOKNcel pacTBopoB, Np HaJMUMM THApOOKUCH B TBepLON 
cbase. 

Mbt BbICKa3aIM mpesmosoxKeHHe, YTO B BOJHbIX PacTBOpax MpOusBeqeHHe 
AKTHBHOCTEM MpOCTbIX HOHOB MeTaJIJIa Ha THAPOKCOMOHbI B PaBHOBeCHOM FreTepo- 
TeHHOM CHCTeMe €CTb NOCTOAHHAA BEJIMUMHA JIA BCeX MeTAaJIJIOB (Taloujux THp- 
OKCOCOJIM) H PaBHO HOHHOMY MpOH3BeeHHIO BObI. EcTeCTBeHHO, UTO STOT BHIBOL 
OTHOCHTCA TOJIbKO K TEM MeTaJIJIaM, KOTOPble atoT THAPOKCOCOVIN. 

IlpeqnosoxeHne O paBeHCTBe IIPOH3BeEeCHHA AKTHBHOCTeH MpocThIxX HW THp- 
OKCOHOHOB HOHHOMY MPOH3BeeHHIO BOLI MOKET ObITh MPOBepeHO SKCTePHMeH- 
TaJIbHO. Ilonb3yacb ypaBHeHHem (3), MOXKHO WIM BbLIUHCJIMTb ITO MpOMsBeeHHe 
110 IIpOH3BeJCHHAM AKTHBHOCTeH PHAPOOKHCel M THAPOKUCIOT, WIM Ke Henocpey- 
CTBEHHO OMPeeJIMTb TO MPOH3SBEMeHHe SKCHepHMeHTaJbHO. IlepBpli MyTb Mpo- 
BePKH BbICKa3aHHOTO MPeMOOReHHA HE MOXKeT ObITb B HACTOAULee BPEMA NPU- 
Me€H€H H3-3a OTCYTCTBHA Hae@KHbIX 3HAYCHHH MPOH3SBeAeHHM AKTHBHOCTeH Pujp- 
oxcokucioT. Jlostomy MbI NOMWIH MO BTOpoMy myTH — HemocpexcTBeHHOrO 
OmpeesIeHHA HHTepecylollero Hac MpoMsBeseHuA. 

OKcHepHMeHT Obi MOCTAaBJIEH CJIeLYIOWIMM O6pa3o0m. PacTBopoM eKoro HaTpa 
pa3HOH KOHILCHTPallHH PacTBOPAJIM CBEXKeMPHFOTOBJIEHHY!0 THAPOOKHCb MeTaJa. 
KoumyuecTBo FHApooKucH OpaJu C TaKHM pacueTOM, YTOObI NOCIe pacTBOpeHuA 
ellie OCTABalaCb UaCTb B TBEPLON (ase. PacTBopb! B3OaJITHIBAJIH HW BbIepXKUBAIH 
B TeEpMOCTATE B TeYeHHe OJHUX HW COPOKa CYTOK NpH 25°. 3aTeM U3MePAJIM aAKTHB- 
HOCTb HOHOB MeTaJIJ1a MIOTeEHILHOMeETPHYeCKHM MeTOJIOM C TOMOLILbIO Kalatomlero 
aMaJIbraMHOTO 93JlekTpofla. KOonWeHTpalluH YTHPOKCOHOHOB MpHpaBHuBaJN 
K OOULMM KOHI[CHTPallHAM MeTaJJIa B PpacTBOpe, OMpPeeeHHbIM aHaJIMTHUeCKH. 
AMaJIbraMHble 3JIeKTPObI KAMOPOBaIM NO CTaHLapTHBIM pacTBOpaM Mepxjopa- 
TOB MeTaJJIOB, B KOTOPbIX AKTHBHOCTH HOHOB ObIIM BBIUHCJIeEHbI 10 ypaBHeHHtO 
J{e6as wu Tiokkera. B ta6u. 1 mpuBezenbl pesybTaTbI usMepeHnuit, 

TloyyeHHble MpOMsBeeHMA AKTMBHOCTe SKCTPanOAMpoBaH Ha HyWeBy1O 
KOHMeCHTPallMi0 THAPOKCOHOHOB. Haiiyenupie TakKHM O6pa30M JOrapudMp mpo- 
M3BeCHHH AKTHBHOCTeH HOHOB IIPHBeJeHbI B BUC ypaBHeHHi mpamprx. Kak 
BUQHO, STH 3HAYCHHA MPOM3BeeCHHH AKTHBHOCTeH MpoOcTbIX HM THAPOKCOMOHOB 
PaBHbl HOHHOMY MPpOH3BeeHUIO BOIbI HM OTMYAIOTCA OT Hero He Gowtee ueMm Ha 0,1. 

Mbl TakoKe IpHMeHHJIM COCO ONpexeNeHUA NPOHSBeLeHUA AKTHBHOCTEM Mmpo- 
CTbIX H THAPOKCOMOHOB, OCHOBAHHbIN Ha H3MepeHHH 9. J. c. wenu 


M(Hg) | p-p MA, + MOH), | KCI | p-p Na,,M(OH),.1. _ -+-M(OH),, | M(Hg). (1) 
Hacbiul 
Bes yuera AupysnoHHoro MoTenwwala STY 9. N.C. MOXHO BLIPAsHTh PopMy sol 
RTs ey 
sce nae ( 


THE Ay W Ay NPCACTABJIAIOT COOOH AKTHBHOCTH HOHOB MeTaJJIa B pacTBOpax Mpo- 
cTol comm Hw rug~poxcocomn. Tlogcrapiaa sHaueHne a, 13 ypaBHenna (3) B 
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ypaBHenne (4) HM pellasa ero oTHocnTembHO Ig K nomyuaem: 


le K= mF 


7 3808.RT: 


(5) 


BE -lgam any . 


Her HeoOxoQUMOcTH HeMOCpeACTBEHHO ONPeeIATH 9. J. C. ITOH Wemu. DyteKtT- 
pofHble NOTeHIMaJIbI MpaBOrO U MeBOFO 9eEMeHTAa MOTYT ObITb OMpeesIeHbI OTHO- 
CUTEIbHO KaJIOMEJIbHOFO JJIEKTPOa CPaBHeHHA C yueTOM Andxpby3HOHHOrO NoTeH- 
Wana. M3 sTHx MaHHbIX MOxeT ObITh NOJyYeHa BeMUMHA 9. J. c. menu (I). 


TaOauna 1 


PesyubTaTbl SKCHCPHMEHTAJIBHOrO ONpeyeJeHHA MOHHOTO IIpOW3 Be JeHuA 


—Igay |g Cry| —lg K| YVpasnenusa npampix 


- 


—Ig ay —IgC,,) —lg K| Ypapnenua mpampix 


Cuctema: NaOH — Zn (OH), — H.O 


(cyTouH.) 
42,20 2,412.) 44382 | 
12,47 2,09 |14,06| —14,1—29,13 Cru 
ate 
14,22 {537 |45,09 
14,94 A OM ENss O04 
Cuctrema: NaOH — Zn (OH), — H,O 
(40 cyTox) 
11,96 2,34 | 14,30 
12,04 2,26 |414,27| —14,08—30,2 Cru 
(ite 
13,64 fof | 19,42 
14,39 Be 1 Vo sO 
Cuctema: NaOH — In(OH)3 — H,0 
30,68 4,61 | 14,84 
32,74 3,98 | 14,89} —14,06—2-10% Cru 
Sonu 4,04 | 19,08 = os ial 


Cuctema: NaOH — Ga (OH)3 — HO 


43,50) Pb PAY) NIB joyl! 

1219 2,548 15,29) —1 4° 02==3), 42) Orn 
i Sip = B 

11,96 2,60 | 14,56 

10,38 Ole Wie, AO 


Cuctema: NaOH — Pb (OH), — H,O 


LORS OOM ose 

Mal satel 2,86 | 14,03} —14,10+2,71 Cry 
L=mi=2 

AGbaesil 2,09 | 18,90 

44,64 Pein |e AIO) 

11,86 2,40) 14526 


Ec B3ATHI€ pacTBOPbl MaJIOM KOHICHTPallHH, TO KOSPPHIUMeHTHI AKTHBHO- 
CTH MOTYT ObITb BBIUHCJICHbI, a CJIeOBaTeJIbHO H AKTHBHOCTH HOHOB, Tora M0 
ypaBHenuio (5) MOxKHO ONpezeruTb K (cM. Ta6u. 2). 


Daum awe 


PesyabpraTb! m0 onpeyeneniio K u3MepenHoro 9. J. c. wenn (I) 


—l€a7m+ | —igay,| 9.4. ¢. —IgK —Iapp+ | —l€ au | 9. ac. —IgK 
2,0023 2,3042 0, 2815 13,83 1,9034 2, 6625 0, 2802 14,05 
2,2043 2,3042 0,2793 13,86 2, 3074 2,6625 0, 2686 14,06 
38,1093 2, 3042 0, 25382 13,98 2,7618 2,6625 0,2546 14,04 
20023 3,3468 0, 2582 14,09 41,9034 2,8706 0,2735 14,03 
2,1043 3, 3468 0, 2534 14,03 2, 3074 2,8706 0, 2619 14,04 
3, 1093 3, 3468 0,2239 14,02 2, 7618 2,8706 0, 2479 14,02 
2,0023 3, 4216 0, 2559 14,08 1,9031 3, 9847 0, 2395 13,99 
2,1043 3, 4216 0,2544 14,02 2, 3074 3, 9847 0,2279 14,00 
3, 1093 3,4216 0,2226 14,06 2,7618 3, 9847 0, 2134 13,98 

CpemHee.. . 14,00 Cpemnee. = 14,02 


TakuM 06pa30M, MOXKHO CUHTaTbh JOKa3aHHbIM MpeAMONOKeHHe O TOM, 4TO 


oe 


Aru — Ke. 


(6) 


[Ipouspeyenne akTHBHOCTeli mpocTbIxX (THApaHMPOBaHHbIX) HOHOB MeTaJJia Ha 


ne 


THAPOKCOMOHLI B TeTeporeHHoit paBHoBecHoli cucteme M”* —M(OH)a+m — 
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— M(OH), — H,O ecTb nmocTosHHad BeIMYMHa HU PaBHO HOHHOMY IpousBese- 
HHIO BOJbI Ip WaHHOW Temmeparype. : 

VUcxoaa u3 3TOrO MpaBHsa MOXKHO BbIUMCIHTb NPOW3BeeCHHA AKTHBHOCTCH 
THPOKCOKMCIOT, KOHCTaHT HeyCTOMYHBOCTH THAPOKCOHOHOB, HCO KOOPAMHH: 
POBaHHBIX TH[POKCHJIbHBIX HOHOB BOKPyY WeHTpaJIbHOrO MOHa MeTaJWIa, a CAE 
JOBATELHO, H OCHOBHOCTb THAPOKCOKHCMOT, H30OapHO-H3OTEPMHUECKHE MOTCH 
abl OOpasoBaHUuA TUApOKcOHOHOB, PH Ms09eKTPHYCCKHX TONeK PHAPOOKH 
ce H PA APyrux BeMUHH. 

Jlia onpeleseHua Mpou3BeqeHHA AKTHBHOCTeH THAPOKCOKUCJOT HeEOOXOJMMO 
ypapHenne Ila”/" Ila’/ K,,= Kw PelIHTb OTHOCHTEJbHO Ta’ 


Ta’ ="K™-44/T] a”, (7) 
KoucTauTa HeYCTOHYHBOCTH BbIpaxkaeTCA YpaBHeHHeM 
Ky = Tak” /Te’. (8) 


TlonctaBiasd B 9TO ypaBHeHHe BMecTO a’ ero BbIparkeHve U3 ypaBHeHHa (7), 


movy4aeM 
nm 
Teri Wage (9) 


Takum o6pa3oM, 10 ypaBHenmio (9) MOXHO BbIYHCJIHTb KOHCTaHTbI ‘HeyCTOH- 
UMBOCTH THpOKCOHOHOB. AHaJIOruyHO MOryT ObITb BEIMNCeHBI 3HayeHuA pH 
H309/IEKTPHYeCKHX TOUeK ruApooKuceH. Ma06apuble noTeHHalbl OOpasoBaHHA 
THAPOKCOHOHOB MOryT ObITb BHIMMCIeHbI 10 ypaBHeHHio (6) 


AZou = AZM (oH, + MAZow — 2,3 RT lg Ma’ + 2,3 mRT lg Kw. (19) 
TloqcraHopKoit B Hero 3HayeHua Ila’ u3 ypaBHeHua (7) nowyyaeM 
Wie = AZM(OH)n + mAZoy air 2,3 - RT lg Ila Paar 2,3 RT lg Kee (1 1) 


Kak BH]HO, JJIH BbIUMCJICHHA YKa3aHHbixX BbIMNe BeJIMYHH HeEOOXOJHMO 3HAaTb 
TOJIBKO MpOU3BeeHuHA aKTHBHOCTeH THA POoKucen, KOTOPbI€ U3BeCTHbI WIA 
TaOauna 3 
Buyucenubie sHayenua Ta’, Kx u AZ” nexotoppix ruzpoKcoKucaor 
H THJIpOKCOHOHOB 


I'ugpoKxcouon Ig [la Ta’ | Ky AZ°ny, KKaa/Mon 
ZOE); eee re) 2,51-40-5 | 634-410-221 —216 , 40 
Pb (OH);— —15,35 (8) 22h Ona" 2), 04-40-24 —178,91 
Al (OH), —31,70 (°) 3,72-10-18 2, 04-10-29 —303 ,89 
In (OH),- —36,92 (19) 2,04-10-16 9, 89-10-36 —222,10 
Ga (OH)¢~ —36,29 1,95-10-20 2,63-10-°9 —342 ,02 


OOJIbINMHCTBAa MeTasoB. J{It NpuMepa B Ta6.1. 3 NpHBeJeHbI BLIMMCIeHHBIe 3Ha- 
YeEHHA JIA HEKOTOPHIX PHAPOKCOKHCIOT HW TH POKCOHOHOR. 


MucrutyT o6nieH H HeopraHuyeckolt xuMHuH 
Axafemuu HayK YCCP 
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AHMHA 


Axayemuk A. A. TPHHBEPY u 'O. H. KYKYLIKHH 


O KHHETHKE FHAPOJIM3A HEKOTOPbIX KOMIIJIEKCHbIX 
COEQMHEHHH Pt (IV) 


KuneTHuecKHe HCCIelOBaHHA peakUMH 3aMeUleHHA B KOMIMVJICKCHBIX Ccoeu- 
enuax Pt (IV) nayarpl SBarunmesnim u Kapanyamesoli B 1956 r. (1). Us 6omee 
aHHUX padoT cmefyeT OTMETHTb Ka¥eCTBCHHOe H3yYYeHHe KMHETHKH PHApomusa 
JOpo- WH OpomonsaTuHata (7 *). CpaBHHTeIbHO HeJaBHO MOABWIHCb KpaTKue 
ooOmeHua Bacoso u IInpcoua c corpyQHHKaMUu O KMHeTHUeCKHX HCCJIeOBa- 
HHAX THAponusa Tpauc-[Pt ene*Cle]*? (6). B stax pa6orax coo6manocs, 
UTO THIPONH3 AMXJOpOAMSTHNeHAHAaMUHOBOTO MOHA MpoTeKaeT NO peakIHH 
4yI€CBOrO NOPAXKa B OTHOWeHHH KOHUeHTpallun menouw. Bapualuu c KOH- 
(eHTpallueH KOMMIeKca He MpoH3BOLMIHCh. O ckopocTu rug~pomusa cyqMiHK 
MO yBeJIHYeHHIO B pacTBOpe KOHUeHTpalluH MOHOR xsopa. Ha 3TOM OCHOBaHMK 
IA rugkpomu3sa Tpaxc-[Pt ensCle]*? Opi npeqoxweH MexaHu3M SnICB, Koroppiit 
CX€EMATHYHO MOMKET ObITh H300PaxKeH CHeLyIOUlHM OOpa3om: 


[Pt eng Cle]*? + OH’ 2 [Pt en (en — H) Cly.]*1-+ H2O  (oxtcrpo) 
[Pt en (en — H) Cl.]*1 = [Pt en (en — H) Cl]*? + Cl’ (megnenuo) 
[Pt en (en— H) Cl]*? + H,O 2 [Pt eng CIOH]** (6xicrpo) 


[IpH u3y4yeHHH M30TOMHOTO OOMeHa XOpa B TOM 2%Ke COeCAHHEHHH TpaHc- 
[Pt ene Cle]+? Bacono u [Iupcow ycTaHoBusiu KaTasIMTMYeCKOe BAIMAHHE CeQOB 
IBY XBaJICHTHOM MIATHHbI Ha CKOPOCTb OOMeHA H OTCYTCTBHE BIUAHHA LOOaBKH 
Pt (11) Ha ckopocTb rugpomnsa. 

Llenbio ZaHHO pa6oTH OblwIo U3y4yeHHe KHHETHKH THAPOMH3a KOMMJIEKCOB, 
COCTABJI AIOWLUX nepexoqHpi pax BepHepa — Muouartu: Naoe[PtCle}, 
eIPtNHsCls], [Pt(NHs)2Cl,], [Pt(NHs)sClsICl (comb Kuaepe), tTpaxc- 
[Pt(NHs) 4Cle](NOs)2, [Pt(NHs)sCl]Cls uu mupHyHHoBoro KOMIWIeKca 
k[PtPy **Cls]. BemeycTBHe Malo paCTBOPHMOCTH NOKa He M3yYeHHBIMH U3 
sTOrO PAMa OCTAaJINCb H3OMePHbIe AHaMHHbI. OnbiTbl NO KMHeTHKe Fu poHsa 
IPOBOAMJIMCh B COCyaX, NOKPbITHIX KPpaCHbIM JIaKOM, B YCJIOBHAX 3aTeEMHeHHA. 
3a CKOPOCTHIO PHApPoOmH3a CEAHIM MO BCTYIJICHHIO B peakIlMI0 WesOU, MyTeM 
BU3ya/IbHOrO THTpoBaHHa. B KayecTBe HHAMKaTOpa BO BCeX CJIYdaAX HCHOb- 
30BaJICA CeEHOMTAaNeHH, 3a HCKIOUCHHEM XJIOPONeHTaMuHa, rye Opi mpuMe- 
HEH MeTHIOPaHXx. 

Jia KOMMJIeKCHBIX coequHeHul Pt (IV), Hapsayy c OombuieH mpouHocTbio 
B OTHOMWCHHH peaKIMi 3aMellleHuaA, MOXKHO ObIIO OKUAATb Ooee CMOXRKHOK 
KAPTHHbI THAPOMW3a, YeEM Ta, KOTOPylO aBTOpbl HaOIOAaIN WIA CoeqMHeHHH 
Pi (II) (”). YcnowuHenve rugporusa KommmeKcos Pt (IV) AomKHO ObITb BbIsBaHO 
YBCIMYCHHeEM UMCa KOOPAMHUPOBaHHBIX Tpynn, CMOCOOHbIX K 3aMeLIeHH, 
HaJIMUHeM APKO BbIPaXKeHHbIX KHCJIOTHBIX CBOHCTB HM BO3MOXXHOCTbIO peQOKC- 
npomeccos. IlocmeqHHe MoryT MrpaTb OCHOBHY!0 POsb B HEKOTOPBIX PeakIlHAX 
AZ30Mepu3alluM uM samemeHua (®, °). OKCNepMMeHTAIbHbIe HCCeqOBaHuA eH- 
CTBHT@JIbHO MOKa3aJIH GobUIOe pasHooOpasHe B KNHETHKEe THAPONN3a OTe bHbIX 
WICHOB H3y4aemMoro psa. 


* en — 9TMMeHHaMuH. 
** Py — MHpHAMH. 
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3aBMCHMOCTb CKOPOCTH PHApomusa OT KOHWEHTPalNM IWeMOUM BbIPaKae4recs 
nepBbiM nopaykom jaa kIPtNHsCls], [Pt(NHs)Cl2](NOs)2 uc HeKOTOP BE 
npwoam«Kenuem juin [Pt(NHs)sCl]Cls. Ina k&[PtPyCls] x [Pt(NHs)3 ClsIC 
CKOpOCTb ruAporHsa He 3aBNCHT OT KOHIeHTpalluu meOun. Y2xKe STH PesybTATS 
yKa3bIBaloT Ha TO, UTO AH coequHeHuu Pt (IV) Her Toro oHOOOpa3sHA B MeXa 
HU3Me THLpomusa, KaKoe HaGmofaloch Aa coequnenuli Pt (II) (‘). SaBucn 
MOCTbh CKOPOCTH THAPOmH3a OT KOHI,eHTpalMH KOMMIeKCa, PaBHad CAMHMIE 
Ha6mtopaetca gaa k[PtPyCls] u [Pt(NHs)sCl]Cls, a qua k[PtNHsCls] 
[Pt(NHs),Cls]Cl u [Pt(NHs)4Cle](NOs)2 ona oKasasacb paBHolt 1,75. Hapany 
C HEOGBIUHO BLICOKHM MOPAAKOM CKOPOCTH FMpOIM3a MOHO-, TPH- HW TeTpaMMHé 
M10 OTHOMICHHIO K KOHI[CHTpallHH KOMIVIeKCa, B Mpolecce FHApOMH3a STH COCLM 
He€HHA UaCTHUHO BOCCTaHaBIMBAIOTCA NO coequHeHHu Pt (II). K KoHIly peakiny 
mpH 25° Ha6mofaetca BoccTaHoBseHve or | Jo 5% McXOZHOrO KOMIMJIe€KCa: 
Tloppimenue Temmepatypbl ycCusIMBaeT BOCCTaHOBJeHHe. CyleyeT OTMETHTb, UTC 
IIpH KayeCTBeEHHOM CpaBHeHHM CKOpoctTeli THAPOMMsa H3yYeCHHbIX KOMIMJICKCOE 
HavOobuei cKopocrpio o6manaiot A[PtNHsCls], [Pt(NHs)sClsICl x 
[Pt(NHs) gCle](NOs)2. | 
XoponmaTHHaT, MHPHANHOBbIT MOHOAMHH WM MeHTaMHH B M3y4eHHbIX KOH- 
IeHTPallMOHHbIX YCJIOBHAX He BOCCTAHABJIMBAaIOTCA WeOUbIO Waxwke Mp Harpe 
BaHuu. BpicoKuli mopsqoK cKopocru rugpomusa k[PtNHsCls], [Pt(NHs)sClsIC 
u [Pt(NHs),Cle](NOs)2 Mover OObACHATBCA HaJIMUHeM B CHCTeMe PejlOKC- 
MpOWeccOB HU, B YaCTHOCTH, OOpa30BaHHeM MOJICKYJIAPHbIX COeCAMHEHHM THMAa 
[Pt(NHs)sCls]Cl -[Pt(NHs)sCl]Cl. Tak uaM wHaye, MOKHO [lyMaTb, 4TO B 
JAHHBIX PeaKIMAX YUAaCTBYIOT KaKHe-TO «aKTHBHbIe» KOMMIeKcbI. IlocKombKy 
3Ta CTOpOHa BOMpoca MOKa He BBIACHeHa AO KOHIa, TO pH MHTepmperalluy 
MeXaHH3MOB peakILHH PpaCCMaTPHBaeMbIX COCAMHEHHH YCJIOBHO OyJeM CHHTATb, 
-uTO B peaKI[HH yuacTByeT HCXOJHbIM KOMMIeKc. C yueTOM CKa3aHHOrO, IA 
RIPtNHsCls] moxHO mpegxcTaBuTb CueMyIOUulMH MeXaHH3M peaKUMH TrHuypomusa: 


[PtNHsCl;]-1 + OH’ 2 [PtNH;Cl5;]-2? ++ H,0 —(6sierpo) 
[PtNH,Cl5]-? + H,O = [PtNH.Cl4H,O]-1 + Cl! (meqaenno) 
[PtNH2Cl,H,O]-1 = [PtNH3Cl,OH]-? (6stcrpo) 


AHaJIOTHUHbI MeXaHH3M THUApPOM3a MOXKHO MpeqnonoKUTS uw quia [Pt - 
-(NH3)3 Cls]*4.. Pa3smune B 3aBMYCHMOCTAX CKOpOCTeli FHApOMM3a OT KOHLEHT- 
paunu menoun B k[PtNH;Cl;] u [Pt (NHs)3Cl,] Cl Moxer 6nITb O6baACHEHO 
TeM, UTO KHCJIOTHbIe CBOHCTBA TpHaMHHa JOJKHbI ObITb BbIPaKeHbl CHIbHee 
KUCJIOTHBIX CBOHCTB MOHOaMMHa H, CJIEOBaTeIbHO, KHCJIOTHO-OCHOBHOe paB- 
Hopecue (1-4 cTaqua) WOmKHO ObITh CHJIbHee CIBHHYTO B MpaBylO cCTOpoHy. 

Mexanusm rugporusa [Pt (NHg),Cl.]*? moxer BKmI0¥uaTb yxKe HeMmocpes- 
CTBeHHOe 3aMmelleHve xmopa B [Pt(NH3)3 NH.Cl.]*t na raypoxcua. Kyaonos- 
CKOe IIPHTAKeHHe PaSHOMMCHHO 3aPAXKeHHbIX HOHOB JOJKHO CMOCOOCTBOBATE 
TakoMy 3ameuleHmio. Mexanu3m rugpomusa [Pt(NHs);Cl] Cl, (peakuua sro- 
poro Mopayzka) He TpeOyeT NPHHATHA YCJIOBHOCTH, KOTOpas Oblula mpuMeHena 
K MTpeQbiqyujuM KomiysiekcaM. HanOonee BepOsATHBIM MeXaHH3MOM cvleqyet 
CUHTATb CJIeENYIOWNH: 


[Pt (NHg)s Cl]*® + OH’ = [Pt (NHs)4 NH2Cl]+2 + H,O (6xicrpo) 
[Pt (NHs)4 NH,Cl]*2 -+- OH’ = [Pt (NHs)q NH,OH]#2-++ Cl’ (tener) 
[Pt (NHs)4 NH,OH]*#2 + H,O = [Pt (NH3); OH]}#8 + OH’ (6uierpo) 


CorsacHo AaHHOMY MeXaHH3My, JIA MpoTeKaHHav peakItHu HeoO XOUMC 
H30bITOUHOe KOJIMYeCTBO UleJIOUH CBepX OMHOFO SKBUBAaJIeHTa, MomequIero He 
o6pa30BaHHe aMHJja. STO nowom*KeHHe HaxOJUTCA B COPIaCHH C SKCNEPHMeHTAaJIb- 
HbIMH JIAHHBIMH. 


Tugponus k[PtPyCls], Bepostuo, mporekaer caenyrouuM 06pa3om: 


[Pt Py Cls]-1 + HO 2 [PP Py Cl, HO}? Cl ieaeerea) 
[Pt Py Cl,H2O]° + OH’ & [Pt Py CLOH]-“ HO (éucmpo} 


B coruacuu ¢ padorol (*) ckopocrh ruqpomnsa XOponmaTHHata HacTObKO 
ala, UTO 34 H3MeCPACMOe BPeMA KOJIMYCCTBO BCTYNMBIIeH B PeaKILMIO WLeOUn 
pbIO Ha TpaHH OWMOKU Onbita. OqHaKO KayeCTBeEHHOe CpaBHeHue CKOpocteli 
unpomu3a Naz[PtCle], k[PtPyCls] u kIPtNHsCls] (npu ofMHaKoBbix KOH- 
€HTPalMOHHbIX YCJIOBHAX) MOKa3bIBaeT, UTO B 3TOM PAY CKOpOCTh peakILHu 
BEJIMYMBAeTCH OT XJIOPONMaTHHATa K MHPHAMHOBOMY MOHOaMHHy MH JaJiblle K 
MMHauHOMy MOHOaMHHy. 

B navase craTbu yxKe paccmaTpuBasocb uccseqoBanue Bocono u [lupcoua 
O H3YYeHHIO KHHETHKH ruypoum3sa Tpauc-[Pt en, Cl,]*?. [pu cpapsenuu kuHe- 
HMYeCKHX pe3yJIbTaTOB ruspomusa [Pt(NHs),Cl.]*2 c pe3yapraramu Bscoo 

IIupcona Win rugponu3a Tpaxe-[Pt en, Cl,]*2 apropam Opisl0 HeNOHATHO pa3- 

wuHve B 3aBHCHMOCTAX CKOpocTeH THApONH3a STHX COeMMHEHUH B OTHOIWeHHH 
OHWeHTpalHH menoun. Flostomy nosBnuiacb HeOOXOJMMOCTb CpaBHUTesbHOrO 
3y4eHHA CKOpOcTeH rufpomuusa Tpauc-[Pt (NH3),Cl,]** u rpanc-[Pt en,Cl.]*?. 
PH STHX MCCeMOBaHHAX OplIO OOHApy2KeHO, YTO B Mpouecce ruspom3a 
panc-[Pt en2Cl.]"*, Hapaqy c yBeyIM4eHHeM KOHIeHTpallMH MOHOB xulOpa, B 
pacTBope MOABJAeTCA B 3HAYHTeJbHbIX KOMYecTBax [Pten,]*?, saBmsatoumiica 
MpOMyKTOM BOCCTaHOBJIeHHA HCXOHOrO KOMMueKca. JlambHelwMe uccmeqoBa- 
HHA KMHETHKH B3avMOfelicTBuA TpaHc-[Pten,Cl,] co memo0ublo mpo“3BoOH- 
JMCb NyTeM MapaswiebHOTO H3y4eHUA BO Bpe€MeHH pacxoya UleOu, yBeJIH- 
qeHHA KOHIEHTpalluH WOHA XJlOpa MH HaKOMJICHHA B pacTBOpe BYXBaJIeHTHOH 
mlaTHHpl. Hanim uccieqoBaHuA mMokKasasiH, YTO BCe 3TH TPH Mporecca uzyT 
fIPHMepHO C OMHAKOBbIMM CKOPOCTSAMH. 

TakuM oOpa30M, MeXaHv3M SyICB rugpomu3a Tpauc-[Pt en,Cl,]*? He or- 
paxkaeT MpoHcXo_AWlMxX B pacTBope mporeccos. MexaHu3M B3avMojelicTBHA 
tpauc-[Pt en,Cl,]*? co mesoubio ropa3q0 cmomwHee. OTH uccCMeqOBAHHA B Ha- 
cTOmee BPCMA 3aKaHYMBAaIOTCH, H UX pe3syMbTATbI CKOPO OyAYT HanpaBsJeHbl 
B meuaTb. 


Paguesbli unctuTyT um. B. IT. Xnonnmua Tlocrynusio 
Axaylemun HayK CCCP 14 III 1960 
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XHMH 4 


M. T. KYPABJIEBA, usen-Koppecnonzent AH CCCP fT. H. YYPAPOB 
u- Jl. 3. BPAMHHHA 


BOCCTAHOBJIEHHE ®EPPHTA MAPIFAHIA BOJOPOJOM 
MW FPA®HTOM 


@eppuT MapraHlla MMeeT KPHCTaJMYeCKy10 pellieTKy THMa WINHHeM, B KO- 
TOpOH MeTaJIJIMYeCKNe HOHLI MOryT CYLLeCTBOBaTb B Pa3JIM4HbIX COCTOAHHAX 
BayIeHTHOCTH (1) H COsepxKaHHe KHCMOPOMa MOMKET OTKMOHATHCA OT CTEXHMOMET- 
puyeckoro (7). MeppuT MapraHia NOy4n WHpoKoe pacmpocTpaHenue, Tak 
KaK Ha €FO OCHOBE MOJIYYeHbI MaTepHaJIbI C ICHHbIMH MaTHUTHbIMA CBOHCTBaMH. 
YcnoBua ero OOpasoBpaHua u3y4aIH MHOrHe UcceqoBaTemu (%, *). Deppu1 
CTeXHOMeTpuyeckoro cocTaBa OblwI NMowyueH 
TipH OOxkure CMeCH OKHCJIOB B aTMOCdepe JBY- 
OKHCH yruepoga (*). 

McxogqHbIM MaTepvasIOM WIA HacTOALLerc 
UCC€OBaHHA CyKM ceppuT Maprauila, 
MOJIYYCHHbIN CMeKAHHEM 9KBUMOJIAPHOM CMeCH 
Fe,O; » MnO npu 1200° B teyeHue 30 yac. 
OOxKUP HM OXIaxKeHHe NMPOBOAMINCh B CTPye 
CO,. PentreHoctpykTypHbIH aHamu3 mosy- 
YeHHOrO MpOAyKTa NMOKa3as1, YTO OH OMHOA- 
3€H H WMeeT Mapamerp pemerKu 8,50 A, utc 
corlacyeTcd C JIMTepaTyPHbIMH aHHbIMH (°), 

Ilpu cnekaHHH Ha BO3qyxe Obl Moyer 

20 40 60 80% opHoasHEli deppuT c mapametpom 8,452 A 
Cmenens boccmanobneniA ——--  ~ @. 3HAUMTeIIbHO Me€HbIUIHM, UTO YKa3biBael 
Ha MOBbILMeHHOe COMepxaHve KHCOPOsa B pe- 
WleTKe MO CPaBHeHHIO CO CTEXHOMeTPHYeCKUM. 

BoccTaHOBmMeHHEeE heppuTeé 
MapraHwa BOROpogxom. Boccra 
HOBeHHe PeppuTa MapraHla BOAOPOAOM MpOBOAMOCb B 3aMKHYTOM annapa 
Type Cc WMpkKyasluel rasa. OOpasyroujuecd BOLAHBIe Mapbl BLIMOPaKUBaJINC! 
B JIOBYIIKe, OXJIaxKaeMOM 2%KUKMM TrasoM. O ckKopocTu peakIMM cyqumH NK 
YMeHBIWEHHIO JaBJIeHHA BOWOposa. BoccranopseHue mpoBogzumocb upu 400 t 
500° u HauasIbHOM JlaBseHHu BOMOposa 400 mM. 

CkopocTb BoccTaHoBsenua cbepputa MapraHia BHaYasle BOspacTaeT NO Mept 
BOCCTAHOBJICHHA, JOCTHTad MAaKCHMaJIbHOrO 3HaYeHHA MpHOMSUTeMbHO Mp! 
30—40% OTHATHA KUcTOpopa (puc. 1), Mocme vero Ona HaYMHAaeT yMeHbINATEC! 
MW mpolecc 1 pakTHyecKH MpeKpalllaeTca Mp OTHATHA OT d@epputTa 75% KUcMOpO 
ja. PeHTreHOCTpyKTypHbIi aHaIM3 NOKaSbIBaeT,. YTO Mp STOM OOpasel copep 
2KMT MeTaJJIMYeCKOe 2KeNe30 H 3aKHCb MaprauHita. 

BoccTtTaHoBpaenHuve hbepputTa MaprauHia rpaduTom 
B kavecTBe BOCCTAHOBUTeIA NPHMeCHAJICA MOPOWOK rpaduta, nomyyeHHEIi p06 
JICHHEM AYCCOHOBCKHX SJIEKTPOOB MW NpOKaJIeHHbI B Bakyyme upu 1000°. Cec: 
u3 0,3 deppura u 0,2 rpacdura TuWlaTembHO MepemelmMBaach WM MoOMellaac 
B KBapIeBbIH CTaKaHUMK, MO/BeWeHHBIH K NpyxuHe BecoB Maxk-Boua. Bo Bpem: 
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Cxopocins boccmanobnenua 6 20,6 mun. 
. 


Puc. 1. Boccranopnenue depputa 
MapraHla Bogopotom mpn 500° 


bITa B peaKILMOHHOM MIpOCcTpaHCcTsBe NOsepxKUBaICA BakyyM nopsayKa 107? mM. 
CKOPOCTH peaKUHH CyAHIM NO yObuIM B BeCe H MO KOMMYeCTBY BbIeMBINeKCH 
2, KOTOPad YaBIHBalacb B JIOBYIIKe, OXaKaeMOH %KUAKMM a30TOM. 

C pocTom mpotlecca BOCcTaHOBJIEHHA CKOPOCTb yMeHbilaeTcs (puc. 2) u OKO- 

25% Ha KMHETHYeCKOM KPHBOl MMeeTCA OTUCTIMBO BbIPAKCHHI MMHUMYM. 
PH [asIbHeMIMeM BOCCTAHOBJICHHH CKOPOCTb He€CKOJIbKO BO3pPacTaeT, a 3aTeM 

JlaeT NO HYJIeBOrO 3HaYCHHA K KOHILY mpollecca. MeppuT MapraHlia BoccTa- 
BMBaeTca rpaburom npu 1000° nomHoctb1o. PeHTreHocTpykTypHbI aHasH3 
pasos (bepputa, BOCCTaHOBJIeHHO- * 

JO pa3HOH CTeneHH, MOKa3aJ, YTO 40-10 
MMHeIbHad (basa OOHapyxKuBaeTCA 
JIbKO 0 20% BoccraHoBmeHua. Ha 

HTreHOrpamMe OOpa3ila, BOCCTaHOB- 
HHoro Ha 20%, mpHcyTCTByIOT 
Wb claOble JMHUM, NpHHadiexa- 
We WIMHHeIbHOH tase, H APKO BbI- 
axkeHbl JIMHHM pelleTKkuH Tuna NaCl. 
}OSMOXKHBIMH (asaMH C_ pellieTKOli 
TOrO THMa MOryT ObITb 3aKHCH xKe- 
e3a, MapraHlla UIH UX TBepype 
acrpopbl. Merammuueckaa (ba3a Ha 
TOW cTaquH He OOHapyKuBaeTca. 
, OOPa3ilaxX, BOCCT@HOBJICHHbIX 60- 
ee 20%, IIpucyTCTBY!OT [Be Pasbl — 
aKHCHaA HW MeTasuMueckan. [lapa- 
eTPbI KPUHCTaJJIMYeCKUX pellleTOK 
THX (a3 HE MeCHAIOTCH C pocToM 
polleHTa BOCCTaHOBJICHHA, YTO yKa- 
bIBaeT Ha HaJIMUMe TBEPABIX PacTBO- 
OB HEH3Me€HHOM KOHIEHTpallun. 

Tak Kak cojlepxaHue MapraHlla B 
€ppHTe MO OTHOMIEHHIO K 2Keue3y He 
peppiuiaeT 35 aT. %, TO CcormacHo 
MarpaMMe COCTOAHHA  CHCTEMbI 
in — Fe (°) npu 1000° ycrofunspm 
YeT ABJIATbCA Y-TBEPAbIH PacTBOp. 
la peHTTeHOrpaMMax OOHAapy2XKHBa- 2 00 0 a 0% 
rca wmpeoOmaqawulee KOMYeCTBO CEIeNE FOCLIGHILIELL 
-TBeporo pacTBOpa, KOTOPBI 06- 
asyeTCH B pe3yJIbTaTe pacmajla Puc. 2. Boccranosnenue eppuTa Mapranila 
pacTBopa MPH OXxJaxK,eHHH. rpaputom: / — 6e3 qo6aBKu, 2 —c no6aBKon 

Tasoo6pa3Hble =MpOXyKTbI peak- K2COs 2 ee 
MM, BbIJIeJIAIOWLMeCA MPH BOCCTaHOB- 
eHHM (peppHTa MapraHlla rpacHToM, cojlepxaT B HavaJIbHbI MOMCHT OKOJIO 
1% CO,. Ilo mMepe sBoccTaHoBeHHaA cosepmwKaHve AByOKHCH yrulepoya CHH- 
aeTca uM mocme 25% BoccTaHOBJIeHHA B ra3s00OpasHbIX MpOykTax peakWHu 
DHCYTCTBYeT TOJbKO OKHCb yrvieposa. 

BiuHaAHHe ROOaABOK Ha BOCCTaHOBMeHUNe Peppura 
apraHia rpagurtom. B kauectBe 00aB0K OpluIM HCMpoooBaHb! yrve- 
AcMbIe COMM Kalua u HaTpusa. J[oOaBka B KouMyecTBe 1% oT Beca cbepputa 
HaTeIbHO pacTHpasiacb COBMeCTHO C HUM HM rpaduTom. BoccraHoBseHHe mpo- 
YIMMOCh 10 TOH xe MeTOAUKe, UTO H 6e3 ROGaBKH. J[oOaBKH yrleKUCIOLO KaJIHA 
HaTPHA OKa3bIBalOT yCKOpsiomlee TelicTBHe Ha MpoOlecc BOCCTaHOBeHHA tep- 
Ta Maprauila (puic. 2). Brim npopeyenbl pentrenorpaduyeckune UcciepOBaHUA 
JEP LIX IPOLYKTOB BOCCTaHOBeHHA ceppuTa MapraHula c AoOaBKoH K,COs. 
a3a C pelleTKOM THMa WINMHeIM, aHaorMyuHad UCXOAHOMYy teppHTy, mpucyT- 
‘ByeT B OOpasiie, BOCCTaHOBeHHOM Ha 18,93%, HM He OOHapyxKuBaeTcaA mpH 
IeCTAaHOBMeHHH 28,9%. 


Cropocms Goccmanobnenun 6 20, 6 mun, ———— 
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Bo Bcex o6pasiax OOHapy2Kena (pa3a c pemerkol Tuna NaCl, coorsercTBy! 
lad 3aKucHol daze MeO, Ilapametp ee pacTeT c yBeJIMYeHHeM MpOWeHTa BO 
CTaHOBJICHUA, MpPHOMKAaAACh K BeIH4YHHeE MapaMerpa pemieTku MnO, HO He J 
cruras ero (puc. 3). IIpu 89,9% pemieTKa 3TOH asbl CHJIbHO HCKarKeHa M Map. 
MeTp pelleTKH He onpeyensnerca. Metamnuecky!0 (pa3y yJalocb BepBbIe 3 
MeTHTb mp 30% BoccTaHOBIeHuA. Ota tbasa HMeeT KyOMYeECKy!O OObEMOLEHTH! 
poOBaHHy!o pelerky Tuna a-Fe, nmapaMeTp KOTOPOH BHayasle He3HayHTeJbI 
pacter, a 3aTeM, JOCTHrHyB 3HayeHHA 2,865 A, ocraeTcAd [MOCTOAHHBIM, 
CBUJeTeIbCTByeT O HeH3MeHHOM ee KOHIWeHTpaluH. B oOpasile, BOcCTaHO! 
JI@HHOM Ha 90%, OOHaApyKUBaeTCA Y-TBEPAbIM PacTBOp C NapaMeTPOM PelleTk 
3,618 A. 

McxoX 43 H310X%KeHHOFO BbIILe 9KCMEPHMeHTAJIbHOrO MaTepHasla, MeXaHH3 
BOCCTAHOBJIeHHA (peppHta MapraHlla MOxKHO mpeycTaBuTb caegxyioulum. If 
OTHATHH KHCIOpOa Ha MOBePXHOCTH KPHCTaJIMYeCKOH pellleTKH BOSHHMKal 
M30bITOK MeTaJIJIM4eCKUX HOHOB, KOTOPble, C OMHOM CTOPOHbI, MoryT Auddepe! 
WHpOBaTb B wyOb pemerKu cbepputa, ¢ Apyrok cTOpoHbi,— oOpasoBbiBa’ 
MeTaiHyueckylo dasy. IlporekauHl 
Toro HJIH MHOTO Mpowecca 3aBHCl 
OT COOTHOIMIe€HHA CKOPOCTelt OTHATE 
KHCIOpOa H peakIMOHHOH upd 
3HH. 

Ilpu BoccTaHOBJIeHHU BOLOpORC 
CKOpOCTb OTHATHA KUCIOpoza mp 
BbIlWaeT CKOpOCTh Audppy3uu, Té 
KaK Wpollecc mpoTeKaeT MpH cpa 
HHTeIbHO HH3KHX TeMMepaTypé 
(400—500°). O6Opa3yroummeca Ha 11 
BePpXHOCTH HOHbI He ycneBaloT LUE 

25 50 75 100 % (pyHAMpoOBaTb B pewerKy depputa 
Cmenens Goccmanobnenua ———> yaCTb H3 HHX OOpa3yeT 3apOJbILl 
MeTaJlIMyeckOH dbasbl. B MeTaJJIny 
cKy!0 (pa3y MpeHMyULeCTBeHHO ep 
XOJAT HOHbI 2Kele3a, KaK MeHI 
TIpOUHO CBA3AHHbIC C KHCIOPOROl 
Houbl MapraHita, LudpyHyupya B pewerky, MepecrpaMBaloT ee B_ pellleTh 
tuna NaCl, cBolicTBeHHy!0 TBepAbIM pacrBopam MnFe,_,O. Ilocaequas noct 
MI@HHO OOoralllaeTcA MapraHlleM, MpHOsMxKasncb K pemeTKe MnO. JlambHerur 
BoccTaHoBuleHve MnO mpm sto Temmepatype He MpOMCXOAUNT HM Mpolecc mpa 
THUECKH NpeKpalllaeTcs, KOra OT OKHCa OTHMMaeTCA 75% KUCHOpOra. 

IIpu BoccTraHOBJIeHHH rpapHToM B BakyyMe mpH TemMnepatype 1000° cKopoc: 
OTHATHA KUCTOpOa COM3MepHMa co cKOpocTbio Audpdy3sun. Meramnuuyecki 
MOHbI ycneBatoT AupyHAMpoBaTy B viryOb WMMHEIbHOM pewleTKH HM Mepectpal 
BaloT ee B pemeTKy THNa NaCl. Meraaauueckan tba3sa OOpasyerca MHUIb MOC 
OKOHYAHMA STON NepecrpoHKu (T. e. Mocne 25% BoccTaHOBMeHHA) MH mpescta 
JIdeT COOOM TBEPAbI PacTBOP MapraHlla B Kee3se NOCTOAHHOM KOHIeHTpallu 

J1o6aBkH yIeKUCJIbIX COeH KaJIMA HM HATPHA YCKOPAOT Mpollecc BoccTaHo 
JIeHUA. ONHOSOHAIbHOCTh Mmpollecca, XapakTepHast JIA BOCCTAHOBJeHHA Ppa 
Tom (‘,*), HcuesaeT, MeTaIM¥eCKad (pasa MOABAAeTCA paHbllle, “eM MPH BO 
CTaHOBJICHHH Oe3 OOaBoK, T. e. WO 25% BoccTaHoBmenua. Merasmuuecky 
(pasy OOpasyl0OT MpeHMYLeCTBeEHHO HOHI 2%Kee3a, MOITOMY NOABIAIOWMIAACA 3 
KHCHad (basa OOorallaercA MapraHIleM, O 4eM CBHJeTebCTBYeT BO3PacTaHl 
MapaMetpa pelllerKH. 

Ilo Mepe JabHeHero BOCCTaHOBJICHHA MapraHell TakKxKe MepeXOT BM 
Tammuyuecky!o (basy, OOpasya Y-TBePAbIM PpacTBOP, KOTOPHIt MpH OXaxKeHI 
pacnajlaeTca, H Ha peHTTeHOrpaMMe MOJy4alorca JIMHUH a~pa3sbl. C Bospacranuc 
KOHICHTpallMH MapraHlla _~pa3sa CTaHOBUTCA yCTOMYMBOM H He pacmagzaertca ny 
OXaKeHHH, MosTOMy mp 90% BOCCTaHOBJIeHHA Ha PeHTTeHOrpamMe OOHAap 
XKMBAIOTCA JIMHMH Y-pa3bl. 
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Puc. 3. SaBucuMocTb Mapamerpa pellierKu 3a- 
KHCHOM (a3bl OT CTeEMe€HH BOCCTAHOBJIeHHA 


TakuM OOpa30M, UH B CJIlyuae BOCCTAaHOBJIeHHA (beppuTa MapraHila o6aBKU 
JIeH WeJIOUHBIX MeTAJJIOB YCKOPAIOT CTaqvio XHMHYeCKOrO B3aHMOJeHCTBUA 
PCCTAHOBHTeJIA C BOCCTAHABJIMBaeMbIM COC HHEHHeM, YTO CBA3AHO C H3MeHEHHeM 


€KTPOHHOFO COCTOAHHA pelleTKH, OlaroqapxA BHeAPeHHIO B Hee OHOBAJIeHT- 
IX HOHOB (°). 


VMueruty? metanaypruu Tocrynuso 
YpaipeKoro dusnana AKayemun HayK CCCP 14 III 1960 


UWMTHPOBAHHAA JIMTEPATYPA 


1A. H. Eschenfeéldver, J. Appl. Phys., 29, Ne3, 371 (1958). 2? E. I. W. Ver- 
nay, M. G.~Brugger, Zs. Kristallogr., 92, 136 (1935). °H. H. Kedesdy, 
mlauber, J. Am. Ceram. Soc., 39, 425 (1956), *G Economes, J. Am. Ceram. 
GamEeoaN® O, 292 (1957), ° E. {Ba Lopre ph YOH, 57,2791 (1958), 0 Saba Wav Eleaee 
mon, W. Py Osmond, R. W. Teale, Phys. Rev., 106, 865 (1957),  * B, V. 
pxapos, B. H. BorocnospceKkun u gp., WAH, 98, 803 (1954); KX, 29, 272 
fo). °* B. H. BorocaoscKkunh, M. T. Kypaspaesa, Il. H. Uymhapos, 
e235, 5 8% (1958). 99 Maw. pK y papa ena (Bethy boroc monic Kuus, 
me. Tyodapos, JIAH, 126, 623. (1959). 
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Jjoxxagn AKkagemuu nayk CCCP . 
1960. Tom 132, Ne 5 


JI. H. 3AXAPKUHH u B. B. KOPHEBA | 
HEKOTOPbIE MIPEBPAIJEHH SA IHK JIOMOWEK ATPHEHA-1,5,9 


(ITpedcmaeaeno akademuxom A. H. Hecmesnoeoim 25 I 1960) 


I]pu waKiorpumMepu3annu OyTaqveHa Bunxe (*, ?) OplwiM MomyyeHbl JB 
M30Mepa WukTOsOMeKaTpuena-l, 5, 9, KOTOPbIM Ha OCHOBAHHH H.-K. CMe€KTPO 
ObIIO MPHMMCaHO CTpoeHve WHC-, TpaHc-, TpaHc-luKsosoZeKkaTpHena-l, 5, 9 (1 
HW TpaHc-, TpaHc-, TpaHc-lWukKmIOL0ReKaTpuena-l, 5, 9 (11). B Hacroamel pa6or 
HaMM M3y4eHbI HEKOTOPLIe MpeBpauleHHA STHX H3OMeEPOB WHKMIOLOFeKaTpuena 
O6a u30Mepa TulaqkO THApHpyiorTcaA npH aTMocdepHoOM aBJIeHHH WM KOMHATHO! 
Temiepatype Ha Pt u Pd-Katamu3atopax, a TakxKe Ha Ni Penes, aBaa Cc KOU 
YeCTBEHHbIM BbIXOJOM WHKIOOeKaH: 


; pom ae 
3H) —— (CHL, —— 5 
2 
] u 


Tuspupopanue o60ux u30MepoB MpakTHYeCKM MpoTeKaeT C OMMHAKOBOM CKO 
poctbio. CKopocTb ruypHpoBaHusa ABoHDIx cpa3eH I u I] wa Pd/CaCOs n 
Pd/BaSO, B cnupToBoM pacrBope nouTH OfMHakoBa. CKopocTb ru pHpoBaHH: 
JBOHHbIX cBa3zeH I u I] na Ni Penea B cnupToBoM pacTBope MOCTeMeHHO YMeHb 
IaeTcs. 

IIpu okucneHuu nepMaHraHaToM KaJIMA CMeCH MpOsAyKTOB ruzpupoBanua | 
NOJYYeHHOK Mp norsomenunA 2 Mosel BosOposa Ha Mob IJ, Oblia BHI_eIeH 
c 30% Bpixogom 1,10-qekanquKap6oHoBaa Kucnora. IIpu pelicraun nep6ex 
30HHOH KucmOTH Ha I u II OplmH mMOmyyeHbI COOTBETCTBYIONIMe MOHOOKHCH 
I oOpasyer »xuKyto oKHcb (III), a I] — kpucranmuueckyto oKucb (IV). Pas 
MbIKaHH€M OKHCHOrO KOJIbILa MyPaBbHHOH KUCOTOH Cc MoceLyIOWMM FHypo 
JIM30M¥ pacTBOpOM IWeIOUH OBI nomyyuenpt 43 III wuc-, Tpanc-lMkIOZOLeKa 
WueH-5,9-unc-quon-1,2 u us IV nonyyen Tpanc-, Tpanc-lMkKmO,OeKaquen-5 
9-uc-qMoN-1, 2. Puypupopanue o6oux AHONOB MNPHBOAUT K U3BECTHOMY ILHKJIO 
oweKaH-Wuc-1Houry-1, 2 (°): 


OH 
0) 
; CgH;CO3H OH 
— | 
/ y, 
) NS 


CH—OH 
(CHy) 9% 


| 
S 
CH= 
OH H—OH 


OH 


or 
CeHsCO3H \ 
.o-e 
\ 
lV 


Takum o6pa30M, 9IIOKCHAMpOBaHve WMC-, TpaHc-, TpaHc-WMKJOOeKaTpuen 
MpOxoquT Mus0upaTesbHO, NpuBogA K TpaHc-oKucn II]. BoccranoBseHuem JBOii 
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pix cBaAseH II] Obl NOMyYeH TpaHc-SNOKCHUNKIOLONeKaH, WaBLIHH up pas- 
pIKAHHH OKHCHOFO KOJiblla WHKIOROAeKaH-Wuc-MoN-1,2. 

Bpwio u3yyeHO OpoMupoBaHHe o6onx M30MepoB. HanuyyuuiMe pe3ybTaTbl 
pH MOJyYeHbI pH OPpOMHpoBaHHH B pacTBOpe JMeAHOH YKCYCHOM KHCJIOTHI. 
[pu WeHcTBHM Tpex Move OpoMa Ha MOuIb I OOpas3yeTcH, NO-BHAMMOMy, CMeCb 
a3MIMUHbIX TEOMETPHYeCKHX H30MepoOB reKcaOpoMUUKIOLOMeKaHa, H3 KOTOPOK 
JalOCb BbIJCIMTb KPHCTasmMuecKHH TrekcaOpomuy c T. mu. 194—195°. IIpu 
eHCTBHM Opoma Ha [I Obl BHIMeeH H3 CMeCH TreKcaOpOMUMKMOMOMeKAH C T. WI. 
77—178°. | uw II gator c a30THOKUCJIbIM CepeOpoM KPHCTaJIMMYeCKHEe KOMIMJICKCHI 
ocTaBa Ci2His -AgNOs. 


QIKCNEPUMeCHTAALHAAH UYACTh 


IIpu npvOapienuu WHC-, TpaHc-, TpaHc-lWMKIOLOseKaTpueHa K CNUPTOBOMy 
acTBOpy a30THOKHCOro cepeOpa MOyyeH KPHCTamIMUeCKH alyKT C T. MU. 
66—-167° (“3 cmupTa). 


Elatenor 0, NC .43,620 5 43 oie by 58s0>. 45 
CypHygAgNO3. BptuncmeHo %:~C 43,39; 


2 

IIpv npnOaBeHuu TpaHc-, TpaHc-, TpaHC-WMKMOL0feKaTpueHa K CNUpTOBOMY 
acTBOpy a3OTHOKHCoro cepeOpa mojyyeHpaayKT c T. ma. 198—199° (x3 
TupTa, pa3viaraetca) 


Tlannerom0 2 Gr42 592420 93a tonoa once 
CypHygAgNO3. Brruucaeno %: C 43,39; Eo), 42 


PuapupoBpaHnune: UuHKNOLORe KaTpuenua-l,5,9. a) 20r 
uC-, TpaHCc-, TpaHC-llMkKNOZONeKaTpuena B OO MI STHMOBOrO CHUpTasmporHypHu- 
oBaHbI Han 0,4 r 5% Pd/BaSO, mpu aTmocdepHom JjaBieHuH WH KOMHAaTHOL 
sMiepatType; momyyeHo 19,2 r wuKmoqofeKaHa, T. na. 60—61° (u3 cnupta); 
) 20 r wuc-, TpaHc-, TpaHc-lWMuKIOZ0ReKaTpveHa B 50 Mia STHMOBOrO cnupta 
porHipupoBaHbl Hag 2 r Ni Penesx mpu aTmMocdepHoM aBeHHU HU KOMHaTHOH 
sMiepatType; momyueHo 18,7 r WuKnoZoqeKaHa, T. na. 60—61° (us cnuprTa); 
uTepaTypHble Jauupie (*): T. na. 60—61°; B) 320 r uuc-, TpaHc-, TpaHc-lMKJI0- 
ofeKkaTpHeHa B 150 Ma sTHMOBOrTO CHupTa MporuyzpupoBaHb! B 2-sIMTPOBOM 
BTokiaBe Ha, 20 r Ni Penea npu JaBmeHuu Bofopoga 100 aTM. H KOMHAaTHOH 
eMMepaType; nmomyueHo 320 r wuKsoqoqeKaHa. 

AHaJOrMuHO MpoTeKaeT THAPMpoBaHHve TpaHc-, TpaHc-, TpaHc-WuKIOLOe- 
aTpHeua. 

1l0-tekKaHAUuUKapOoHOBaAaA KuUcOTA. 501r I B 100 ma 
THIOBOrO CIuUpTa Mmporu“yzpupoBaup Han 20 r 1% Pd/CaCOs yo normomenua 
4.8 m Bpogopona. IlomyyeHo 50 r cmecu ruypHpopaHHbix npoxyKTos. K 15 r 
rou cmMecu B 150 mua BOI MOcTeneHHO mpHOaBeH mnpu 25—30° pactBop 38,2 r 
MnO, B 725 ma Bomb. Uepes 2 vaca AByOKMCb MapraHila{orpusbTpoBana, 
WMIbTpaT ynapeH yo 200 Ma uM nogkuceH cOHHOH KMCAOTOH. BpmaBuiut 
calloK OT*PUIbTPOBaH HM MepeKpucTaH30BaH 43 Bob. Ilomyyeno 6,1 r 1,10-ne- 
aHuKapOoHoBoH KucHoTH, T. mt. 126—127°. JIutepatypHbie Aanuple (°), 
_ mat. 126,5—127%. 

INOKCHAMUPOBAHHe WUC, TpaHe, TpaHc-HUKIOLO- 
ekaTpueua. K pacrsopy nep6ex30%HoH KucnoTE! (43 100 r nepeKucH 
eH30MIa) B XJOpoopMe mocTeneHHO mpHOaBreHo npn 0° 50 r I. Pacrsop 
cTapyieH mpu 0° Ha 2 uaca u 3atem Ha 12 uac. mpu 20°. Xnopodhopmennpiit 
ACTBOP IIPOMBIT pa3OaBJIeHHbIM PaCTBOPOM eKOrO HaTpa, BOAOH UBbICyIUeH 
aj XJIOPUCTbIM Kasbunvem. IIpu meperonke B BakyyMe NomyyeHO 22,5 r MO- 


osnokcuya, T. Kum. 100—101° npu 3’mm, np 1,5038; dy’ 0,9743. 


Hatimeno %: C 81,07; 81,00; H 10,20; 10,04 
CyoHigO. BrruucneHo %: C 80,89; Jel alo), ott 
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IL uc-, TpaHc-tuKaoLoReKaguen-uunc-puow-l, 2. 10 
9OKCHa H3 MpeLbILyulero ONbITa pacTBOpeHb! B 30 MUI 96% MypaBbHHOH KuCI 
vp. Peakuusa wet c camopasorpepanuem. [Ilocae HarpepaHua 30 MHH. Tp 
45—55° MypaBbHHad KucOTa OTOrHaHa B BakyyMe, K OCTATKy mipHOaBue 
pacrgop 15 r eqKoro Hatpa B 25 MJ BoOsbl H 5 MZ cnMptTa. CMecb mp nepem 
IMBaHHH Harpeta B TeyeHue uaca mpu 60—70°. Tlocae OxMarxK ena o6aBJeH 
Bola, TBepAbIi ocaoK MOA OTPUbTPOBaH, MpoMbiT BOLO uM BbIcyuteH. IIc 
myyeno 9,8 r quona, T. nut. 159—159,5° (us cnupta + OeH30N) 

Hatizeno %: C 73,39; 73,30; H 10,05; 10,42 
CygH2902. BaruucneHo %: C 73,47; H 410,20 


1 r quona B 10 Ma aTHIOBOrO CNupTa Mporns~pHpoBaHyt Hay 0,2 Pd/BaSO. 
Tlonyyexo 1 r wnKmoqozeKan-wuc-quoma-1, 2, T. m1. 159—160° (BoqHEIM cnupT 
JlurepatypHpie faHupie (°): T. ma. 159—160°. 

INOKCHAUPOBaAHHE TpPaune, TPaHc, TPaHe-l Hh Kae 
mhokekatTpuena. K pacrsopy mep6eH30HHol KucuOTEI (M3 25 Fr MepeKHc 
6ex30ua) B XmOpomopmMe mpH6aBseHo mpu O° 14 r II. Pacrsop ocrapmeH mp 
O° na 2 yvaca u mpu 20° Ha 12 yac. XmopopopMeHHEIM pacTBOP MPOMbIT pas 
OaBJICHHBIM PaCTBOPOM e€KOrO HaTpa, BOAOH MW BbICYWWeH Ha XJIOPHCTHIM KaJIE 
muem. IIpu neperonke B BakyyMe MouyyeHo 4,8 r asmoKcuya, T. Kun. 100—101 
mpH 3 MM, T. nt. 31—32° (43 nerpomeHHoro sdupa). 


Hatizeno %: C 80,72; 80,53; H 10,20; 9,98 
CyoHygO. Buruncaeno %:« C 80,89; lal 209041 


TpauHc-, TpaHc-UuKnNoR0Re KaAuen-unec-l, 2-auOT 
0,9 r sm0KcHya “3 Mpesbymero onbita pacrBopeHbi B 10 ma 96% MypaBbuHO 
KUCJIOTHI H HarpeThl mp 45—55° B Teyenne 2 uac. MypaBbHHad KHCIOTAa OTOTHAaH 
B BakyyMe, OcTaTOK OOpa6otaH 15 ma 40% pactBopa exkKoro HaTpa mpu 50—60' 
Ilocre pasOaBIeHHA BOOM TBeEPAbIM OcaqOK MONA OTPUIbTPOBaH, MPOMBbI 
BOLOH H BbICymeH. Ilonyueno 0,8 r quona, T. na. 130—131° (u3 cnupta - 
-+- 6eH30.1). 


Hatieno %: C. 73,39; 73,30; He 105053, 10,142 
CygH9O02. Brruncseno %: C 73,47; Oe 20 


IIpu rugpuposauun 0,5 r quona B 10 Ma sTun0BOoro cnupTa c 0,2 r Pd/BaSO 
momryueHo 0,5 r WuksmomoqekaH-iuc-quoma-1, 2, r. ma. 160°. 

Tpauc-9NOKCHUUKAOZORe Kan. 86 YL Tpanc-3n0KcH-UNHC- 
TpaHc-l\ukKNOFOMeKayqveHa B pacTBope 40 MII MeTaHOJa MporuypupoBaHyt 
3,2 r 1% Pd/CaCOs jo norsonujeHua BbIUMCeHHOrO KOMUeCTBAa BOROPORe 
IIpH neperonke B BakyyMe nosmyyeHo 5,3 Lr TpaHc-9NOKCHUMKIOLONeKaHe 


T. Kun. 100—102° npn 3 mm, np 1,4775; dz? 0,9424. 


Hafineno %: C 79,45: 79,56; H 411,97: 12,41 
CygHo20. Bpruncneno %: C 79,12; H 12,08 ew 


IIpu o6pa6orke nomyyeHHoro SNOKCHa MypaBbMHOH KUCOTO, a 3aTe 
pacTBOpOM e{KOrO HaTpa, Kak OMMCAaHO BbIIUe B AHAIOTMYHEIX ONbITaX, MOyye 
WMKIOLOAeKaH-uuc-WHo-1, 2, T. nt. 160°. 

BpoMupoBaHHe UC, TpaHc-,, THPaHC-NUKNOROTE 
kKaTpwueuHa. K pacrsopy 16 r IB 30 ma yKcycHo KucuorTs mp nepeme 
wMBaHHn mpH 10—12° nocreneHHo mpHOaBneHo 44 r 6poma. IIpu stom mocre 
N€HHO BbillaflasI Me@IKOKPHCTaIMYeCKMA OCaOK, KOTOPBIi Obi OTPHIbTpPOBa 
M MPOMbIT ykKcycHow KucmoToH. Ilonyyeno 14 r mpogyxtac Tt. ma. 148—156' 
Ilocne nepekpuctanmusalluu u3 OeH301a NoyueHbI Ba Opomuza: rekca6pon 
WUKIOMOLeKaH c T. mt. 194—195°. 


Hattyeno %: C 22,66; 22,88; H 2,84; 2,86; Br 74,54; 74,54 
Cy2HygBrg. Brruucmeno %: C 22,42; H 2,80; Br 74,76 
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TeTpaOpomug c T. na. 162—163°: 


Havineno 9670: 29,94; 29,74; Hes, Sas3, 572 Bren ies 66,45 
CygHygBr4. Brrancneno %: C 29,87; TAGS dio Br 66,39 


His pacrBopeHHoli B yKCyCHOKHCIOM MaTOYHHKe cMecH O6pomusoB, mper- 
TaBAOMleH COOOH BA3KOe MacJIO, HemeperoHsionleecd 6e3 pasJIOXKeHHA B 
akyyMe, He yJlaJlOCb BbIJeUTb PpyrHX KpHCTasIMYeCKHX COeAMHEHHIE. 

BpoMUpOBaHHe TPaHc, TPaHc, TPaHC-NUKAOZO- 
ekaTpueua. K pacrsopy 27 r II B 80 Ma yKcycHol KucnoTHI mpH mepe- 
elUMBaHHH MOCTeMeHHO mpHOaBseHo 80 r 6poma mpu 12—15°. B kone 6pomu- 
OBaHuA TeMiepaTypa nofuHAtTa yo 35—40°. TlomyyeHHpii pacTBOp BbLIHT B 
Ofy, BbINAaBLIMH TBepALIM OcayOK OTPUAbTPOBaH H MpoMBIT BoZOH. Jina yya- 
CHHA BOXbI OPOMHA pactupaioT C MeTaHOJIOM, 3aTEM C STAHOJIOM, PUIbTPYyIOT 

cyluaT Ha Boszyxe. Ilomyyueno 100 r cyxoro npoxyKta, KOTOpHIH mpu mepe- 
PUcTaJIM3alMH 3 CMeCH OeH30a H 9TaHOWa Mat 37 Tr reKcaOpoMUUKIOL0- 
eKaHa. OctTaJIbHOH MpOdyKT — MaxkKylMlicaA OcTaTOK, KOTOpbI He yJasl0cb 3a- 
puctaniMsoBaTb. IlomyuenHpl rekcaOpomMuuKososfekaH uMen T. na. 177— 


178° (43 yKcycHOH KMCJOTHI). 
| 


Hatigeno %: C 22,543 22,673; H 2,84; 2,863 Br 74,715 74,64 
CyoHigBrg. Brruucmeno %: C 22,423 FESO: Br 74,76 
VuctutyT 9emMeHToopraHHyeckuHX CoeqMHeHH Tloctynusio 
Axkajemuu Hayk CCCP 21 I 1960 


WHTHPOBAHHAS JIATEPATYPA 
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>B. Walker, J. Lumsden, J. Chem. Soc., 1901, 79, 1191. 
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XH MH. 


A. K. 3E®HPOBA, H. H. THXOMHMPOBA u A. E. WHJIOB 


O CTPOEHHM HEKOTOPbIX MPOAYKTOB B3AMMOJEMCTBHA 
AJIKOMMHUMAJIKHJIOB C MPOH3SBOAHBIMH THTAHA (IV) 


(IIpedcmaeaeno axademuxom B. H. Koxdpamseeoim 1 II 1960) 


EF. Henapyo mbt coo6ujamH (1) O CMeKTpaxX 9JIEKTPOHHOrO MapaMarHHTHO! 
Ppe3OHAHCa MPOLyKTOB B3aMMOJeHCTBUA TPHUSOOYTHMAaJIOMHHAA C AMIUMKJIONE! 
TaMCHWITHTAHAUXIOpHAOM. JlasbHeiWiee HCcIeqOBaHve MO3BONMIO OOOOH’ 
HaOJ0JaBLIHeCH 3AKOHOMeEPHOCTH Ha Apyrve CoeAMHeHUA M CjleaTb HEKOTOPE 
BbIBOJbI O CTPOCHHM MpOLyKTOB peakUMu. Bpiio ucceOBaHO B3aMMOJeHCTBI 
AJIIOMHHHAaIKWJIOB MU aslioMMHUuMapuaoB: Al(C2Hs) 
Al(Ce6Hs)3;Al (w30-CsH7)3; Al(CHs)s; Al(us0-C4Hs) 
Al(C2Hs)2Cl c mpon3BoqHpIMH THTaHa (IV 

(CsHs)2TiCle; (CsHs)2TiBre; (CsHs)eTiJe. 
IIpu coorHomeHun peareuTos 1: | B pacTBO] 
TOUyONa BO BCeX CTyYaAX ObWIH MOMyUeHI OVE! 
CXOJIHbI€ CHIHAJIbI 9. MN. p. C g-CaKTOPOM, PaBHbI 
1,975. IIlpuH Hu3kHx KOHIeHTpaluax peareHTc 
(MeHbute 1 -10°° M/n) curnambl wMeroT xXapakTe 
HbIH Bu (pue. 1), YTO MOKHO OOBACHHTb Had 
UHeM HepaspelieHHOH CBepXTOHKOH CTPyKTYp} 
Waepee WisyueHve cieKTpoB 9. 1. p. MpH Apyrux | COOTH 
i meHuax Al/Ti mokasano, uro Bce asIOMHHHia. 
KHJIbl H aJIOMMHHHapHIbl MOXKHO pa3feIMTb Ha 
rpynupl. Iipu yBenuyenuu orHomenua Al/Ti B cw 
yae Al(CHs)s, Al(CeHs)s, AlCl(C2Hs)2 curHanpt 
Z (puc. 1) 3ameTHO He H3MeHAIOTCH, B TO BPeEMA Kak 
Beet cmyuae Al(C2Hs)s, Al(w30-CsH7)3, Al(us0-C,Hs 
OOpasyloTca HOBbI€ CHIHAaJIbI C XOPOMIO paspere 
HOM CBEPXTOHKOM cTpykTypoH. B 3sTux moceqHE 
cucTeMaxX Ip w3MeHeHuM Al: Ti or 1:1 no ~ 20: 1 mponcxogur nepex 
curHasa I (pyc. 1) B curnan II (puc. 2a), Kotroppiii mpeacTaBaser co6ol Ay6m 
c g-pakTopom, paBupim 1,985. IIpu yBenuuenuu orHomenna Al : Ti n0 ~50: 
M BBIMIe MPOWCXOLMT JaibHeHwee HsMeHeHHe curHasa I] B curnam III c g-ha 
TopoM 1,988, cocroammli us BocbMHM KOMMOHeHT (pyc. 3a). DPopma curHa 
I] uw III ne saBucuT of npupogb arkHaa LA aOMMHUHaTKHNOB BTOpoOli rpy 

Ib] H OT MPHPObl aTOMa raovfa AA ramoreHugoB TuTaHAa. 

Tlepexog I I] — III na6moganca kak mpu yBemmyenuu KOHUeHTpaul 
AlRs np noctosHHo Konuentpanuu (CsHs)2TiCl, tax n npu YMeHbIIeHI 
KOHUeHTpalluw (CsH5).TiCl, mpH mocTOAHHOM KOHMeHTPalMN aJIOMMHMiaKW 
Takoe BAMAHHe COOTHOMeHHA peareHTOB Jeai0 ecTecTBeHHBIM MpesnomoxKenn 
4TO B COCTAB AaJIKHJIOB aJIIOMHHHA BXOJAT KaKHe-TO OJMHAKOBbIe 106aBK 
KOJIMYECTBA KOTOPbIX MPH yBeHYeHHM OTHOWeHHA Al : Ti craHoBaATCA cpaBH 
MBIMH C KOJIMYECTBAMH MPOH3BOAHOrO THTaHa HM KOTOpHle OOpasyioT C HUN 
HOBbI€ KOMIIJICKCHI. 

TakHMu JO0OaBKaMH MOryT ObITb THAPHAb, KaK H3BeCTHO, erKoO oOpa3y! 
mMeca pH nosyyenuu Al(CeHs)s, Al(w30-CsHz)s, Al(ws0-CyHs)s u orcyte 
Byloulwe B Cayuaax Al(CHs)s, Al(Ce 5)s. 

1082 


Jit MpoBepkH sTOH Tumoresbl ObWI CHHTesHpoBaH AIH(u30-CyHo)2 u u3y- 
€HO e€rO B3aHMOselicTBHe Cc (CsHs)2TiCle. TIpu coornomennu Al: Ti, paBHom 
41, BHOBb HaOulofasica curHat-Tuna I, Ho yxke mpu coorHomenuax 2:13: 1 

BIH MOyueHbl curnabt I] u III. Oro ne ocraBpaser coMHeHMA B yuacTHR 
THAPHOB asIIOMHHHA B OOpa3s0BaHHH KOMMJICKCOB, OTBETCTBCHHBIX 3a CHIHAJIbE 
ye MW III. JLyOner II Moxuo Torya o6baAcHUTD pacilenjeHueM Ha aTOMe BOJOpOsa 
4B KOMIIVIeKce, CofepxKailemM ofHy Momekysty@AlH(u3s0-C4Ho)e. 

Curnas III spaserca Gomee cmomKubIM. Kak MOXHO BHJeTb U3. puc. 3a, OF 
COCTOHT H3 6 JIHHHH MpHMepHO OJMHAKOBOM MHTeCHCHBHOCTH Hi ByX JIHHHD 
]C HHT€HCHBHOCTbIO B 3—4 pa3a MeHbuIeli. 
| Kak MbI yxKe yKaspiBau (1), 3Ta CBEPXTOHKad CTPyKTyPa MOXeT OLITh OODAC- 
jHeHa 3a CU¥eT paciipeeseHHA CNMHOBOH MIOTHOCTH HecnapeHHOrO 3/eKTPOHa 
MexkKy aTtomMom Al u-,ByMsa aTo- 

MaMH H. Tenepb 93TO HaxOqUT 
eCTeECTBeEHHOe OOBACHEHHE B TOM, 

4TO B MOJeKyJIy MpoxyKtTa peak- 

HH BXOJAT Ba atoma H us 

WByX MOuleky THApuya aiomu- 

HUA. 

 [lastbHeHLIHM MOATBepKeHHeM 

yuacTHa THApHAHOrO BOLOpora B 
OOpa3sy!OWlMXCA KOMMJIeKcax ABH- 

WMCb OOMBITHI] Cc elTepHpoBaH- 

HBIM JHM300yTHIaIOMHHMMTHpu- 

fom coctapa AlDICH2CD(CHs)z|e. 

2. Tl. p.-CMeKTPbI MpOLyKTOB peak- 

UHH’ 9TOrO cCOeMHeHHA Cc 
(CsHs)2TiCle, coorBercTByromlHe H eayee 
curHasam II u III, npusegzeni —— 
Ha puc. 26 uw 30. Moxuo BuzeTb, 

4TO 3aMellleHHe BORopona Ha TeH- 

TepHH NPHBOAMT K MOUTH MOHO- 
My HC4Ye3HOBeHHIO: CBepXTOHKOH Puc. 2 

CTpyKTyYpbI B OOOHX cwIyuaAX. 

AnepHbii MoMeHT aToma D B 3,2 pa3a MeHbIUe, 4em AJepHbIM MOMeHT mpoTo- 
Ha, a uHCIO AMHMH B cayyae D OKHO ObITb OObKIC BBHAY pa3sH4HA 
cnuHop sgep Hu D (ana H J = 1/9; ana D J = 1). Oro AOMKHO NpHBOAUTS 
K pa3Ma3bIBaHHIO CBeEPXTOHKOH CTPyKTYPbIl, YTO H HaOsOJaeTCA Ha OMbITe. 

Ha oOcHOBaHHH 3THX HM JIMTepaTyPHBIX JaHHbIX MOXKHO CAelaTb HEKOTOPIe 
BHIBObI O CTPOCHHH OOpa3yIOUIMXCA KOMIIJICKCOB. 

B pesysbTaTe peHTreHockonuyeckoro aHaiusa Hartra u mp. (?) npHwH K 
BLIBOAY, YTO mposyKT peakuun Al(CeHs)3 c (CsHs)2TiCle npeacraBaaer cobokt 


coeyuHeHHe CO CTpyKTypo# 
tf 


CsH cote Raven F 
ae AL 


Bid ord RO ee SOE Hs (A) 
am 
B-KOTOpOH 2 aTOMa XJlOpa MIpalOT POMb MOCTHKOBbIX CBA3€H Mex Ly THTAHOM B 
aJIOMHHHeM. Takoe coeqHHeHHe COfepKHT HecnapeHHbIH seKTpOH (*) Hu, Mo- 
BHUJMMOMY, OTBETCTBEHHO 3a HaOvliOaeMbld HaMM CHPHaUI I. Tlogo6Hoe coeyu- 
HeHHe fomyyaerca, ouepHyHO. Hu pH B3aMMogelicrBun AIH(w30-CyHo)2 c 
(CsHs)2TiCle mpu cooTHomenun KommoneHTos |: 1, Tak KaK MIpH 9TOM HaOsI0- 
aeTca BbIeneHHe BOMOposa H cocTaB OOpasyeMoro COeAMHEHMA, ETO BHMMBIT 
CHEKTP H CIeKTp 9. Ml. p. CooTBeTCTByIOT coeqHHeHHiO A. 

Tipu ganbuetimem mpuOapnenun AlH(u30-CyHo)2 He MpOMcCxXogHT BbIZeNe- 
HU Ta30B, HO CIeKTp 9. Ml. p. HW UWBeT pacTBOpa MeHAIOTCA. ITO MOXKHO OOBAC- 


8* 4083 


HHTb CUE YIOWLHMu peakWHAMu KOMIJI€KCa ‘Ae 


Cl 
1) (CsHs)2 Ti SAL (ua0-CyH)z 2 (CsHs)2TiCl + Al (ug0-CyHy)2Cl 
ei (B) 
#H 
2) (CsHs)2 TiC] + AlH(us0-CyHo)2 2 (CsHs)2TiC SAL (uw30-CyHy9)>. 
cj | 


CoequHenve B coyep2xXHT B MOCTHKOBOM CBA3H BMeCTO XJIOpa BOJOpon, pac- 
mlensieHHe Ha KOTOPOM H MpHBOLUT K OOpasoBaHHIO AyOueTa B curHae II. 
JlanbHelwiee 3aMelleHHe TO CXOJHOMy MexXa- 
HH3My TIpHBeseT K OOPasOBaHHtO COeAMHEHHA C 
ABYMA MOCTHKOBbIMH CBA3AMH Yepes aTOMBl Hi 


H 


(CsHs)eTiC Al (wa0-CyH)s, (C) 
WW 
KOTOPOe OTBETCTBEHHO 3a cuHrHad III. 
Ha6stoqaempli caBur g-caxtopa oT I xk III 
yKa3bIBaeT Ha TO, YTO MeHACTCH xXapakTep 
OpOuTbI, Ha KOTOPOH HaxoOQHMTCH  Hecna- 
peHHbI oeKTpoH. Ilo-BuquMoMy, pH 9TOM 
a mepexoye YBeJIMYHBaeTCA CMMHOBaA MJIOTHOCTE 
HeclapeHHOrO 93JIEKTpOHAa HA ATOME aJIIOMH- 
HUA, 
Peakiluu OOpa30BaHHA KOMMIeKcoB B u C 
6 PaBHOBeCHbl, TaK KaK NpHOaBMeHHe U30bITKa 
Al(C2Hs)2Cl mpuBoquT kK O6paTHOMy mepexoy 
curHaga III 8B curuaaz II. 
Bo3MOXKHO, 4TO CXOAHbIC MpOAyKTh! OOpas3y- 
IOTCA B Cuyuae HepacTBOpHMbIxX cHcTem AIR3 + 
+ TiCl,, rae orcyTcTBHe CBepXTOHKOM cTrpyk- 
TYpbl HaOmofaBlerocaA cmekTpa 9. m1. p. (4) HE 
JlaJlO BOSMOXKHOCTH CIeaTb BbIBOJa O CTPOeHHE 
Neayce KOMIIJICKCOB. 
— Jia 9THX CHCTEM MOXHO mpesnonarati 
oOpa3s0BaHHe CTPyKTYPpHI: 


i Cl cl R 


G3 eayce 
on] 


Gill 


OjHako B 9TOM Cyuae COCMMHEHHA TaKOTO THNa UTpatoT poulb MPOMexX YTOUHBL 
MpOMyKTOB, TaK KaK HX JuccowMatua Ha AlReCl u TiCls, Koroppii Brmayae 
B OCaOK, OYEBUAHO, MPOXOAMT MpakTuyeckH Halleno. 370 HaXOMUTCH B COOT 
“BETCTBHH C TeM (paKTOM, 4TO B cucTeme Al(w30-C,H»)3s — TiCl, curnan 9. n. p. 
BUUMBIM pH KOMHaTHOH TeMMepatype, mocTeneHHO ucuesaer. 

Bouwbwioh WHTepec MpeACTAaBIAeT BbIACHeHHe KaTaJIMTHYeCKOM aKTHBHOCT 
HaGmOAaeMbIxX KOMMIeKCOB. Mpl OOHapyxXKHJIM, YTO PaCTBOPHI KOMIVICKCOE 
cooTBercTBylouiMe curHanam I, II, III, nonmumepusyror astunen c o6pas0BaHue 
nomMsTHIeHa. B mpollecce NOMMMepusallHu 9. 1. p. CHeEKTPbI pacTBOpa U3Mé 
HAIOTCH COOTBeTCTBeHHO Mepexogzy Ii]— II — 1. Jlanbuetimee usyyuenne st 
ro MHTepecHoro (akTa, BOSMOXKHO, NOSBOAUT NOMOUTH K MeXaHu3my HHA 
UpOBaHuA KaTasIHTHYeCKOH MOTHMepHsallun. 
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QOKCNeEPHMECHTANbDHAA YacTh 


A\(CHs)s mpuroropasica JIMTeIbHEIM KuNAYeHHemM CHs3J co cnaBoM 
Al (40%) u Mg (60%) u nocnexyiome ouncrKol npoxyKta ppoliHoi nepe- 
TOHKOH B BakyyMe (T. mu. 15°). Al(CsHs)3 wu Al(u30-CsH,)s npuroroBaasmMuch 
yepes PTYTHOOPraHHyecKhe COeAMHEHUA MO CXeMe: 


NaH A 
RBri—S R,Hg rAls RsAl. 


Ounctka Al(CoHs)s ocymecTBannacb ABolHoi nepekpucrauiusaluelt u3 KCH- 
gona (T. m1. 235°). OunerKa Al(u3o-CsH7)3 ocyujecTBiaacb JBOHHOM meperou- 
KOH B Bakyyme (T. Kun. 40—42°/1 mm). AiH(u30-C4Ho)2 u AID(u30-CyHsD)2 
MpuroToBIANIMCch Harpepanuem Al(uso-C4Hs)s uv Al[CHzCD(CHs)2ls mpu 140° 
B TeueHHe 2 4ac. C OTKAYKOM OOpasylomsleroca H306yTHeHa; MpOyKTHI OWMIa- 
ANCb JBOHHOM neperoHKoii B Bakyyme (rT. Kun. 118°/1 mM). (CsHs)2TiCle nony+ 
yaJICH TO CxXemMe 


N (alto mama 
Opie) SNaGiHy EL 2NT tees 


“HW OUMULaJICH NepeKpucTalMsalueh U3 xXOpoPopma u Tonyoma. J|MsTHIAaNIO- 
MUHHUXIOpHA nomyuascA moO peakiuu 


2AIR3 + AlCls — 3A1R2Cl 


WM OYMULaJICA NWeperoHKOM B Bakyyme (T. kun. 96°/1 MM). 

MeToAuKa 9KCHepuMeHTa. Bee onepalluu c amiOMHHHianKH- 
JlaMH MIpOW3BOWINCb B CMeWMaJIbHOM ALIMKe B aTMOciepe aproHa, OUMIeHHOrO 
OT ceOB BarH HM KHCIOpora. 

CnekTp MormoujeHuA KOMMOHEHTOB B BHMMOM OOacTH CHUMaJICA Ha cieK- 
Tpodotometpe C@-4. Cnexrpbi 9IeKTPpOHHOFO MapaMarHHTHOrO pesoHaHca CHH- 
Majlucb Ha cnekTpometpe OIJIP-2 MX® c BpicoKouacTOoTHOH Mo_yaAlHen Mar- 
HMTHOTO MOUS. 

ABTODPbI BbIpaxKaloT OslarojlapHocTb u.-kopp. AH CCCP B. B. BoezsogzcKomy 
3a MOCTOAHHDbIL MHTepec K paOoTe H WeHHYWO AUCKYCCHW, a TAK2%Ke MPHSHAaTeJIbHbI 
coTpyqHukam ViucruTtyta 9leMeHTOOpraHHyuecKux coequHeHul AH CCCP 
O. TH. Oxno6nicruny u B. B. Tappunenxo 3a cuntes Al[CH2:CD(CHs)]s u co- 
BeTbI 10 Me€TaJIJOOPraHHyeCKOMY CHHTEe3y. 


Vucruty? xumuueckon cbu3HKu Tlocrynuao 
Axajemun uwayk CCCP 29 JO960 


WHMTHPOBAHHAA JIMTEPATYPA 


IN oes lilwanos. An K. Siemu pos a, Ha Hy Tim xom wpio Bia, ykOxXewss, 
pann(1959), 9 2.G.. Neatta,.P) Cortadini, I. B ass-i,.J¢AmsChem.tSocy 80, 
fo». (1958). =D: S. Breslow, N. R. Newburg, J. Am. Chem. Soc, 79, 5072 

J 


S 
(1957). 4A. E. Iluaos, H. H. By6uos, Uses, AH CCCP, OXH, 1958, Ne 3. 
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Jloxaagn AKkayweMuu HayK cCccP 
1960. Tow 132, Ni 5 


XHMHA | 


A. WM. KOPHHJIOB, JI. HW. MPAXHWHA u O. B. O)KAMKOBA 


BJIMAHHE ®AKTOPA BPEMEHW HA XAPAKTEP JAWATPAMMbI 
COCTAB — )KAPONIPOUHOCTH CIIJIABOB 
MATHKOMMOHEHTHOM CHCTEMBI Ni — Cr — W — Ti—Al 


(IIpedcmasnexo akxademuxom H. I]. Bapdunem 20 XII 1959) 


Huxkeab cnocoGeH CO MHOrHMH 3sIeMeHTaMH OOPa30BbIBaTb TBEPAbIe PacTBO- 
pbl HM MeTasuIMuecKHe coeqMHeHUA. KpuctaimoxuMuuecKkHe peakI[MH B HUKeJIe> 
BbIX CIvlaBax, BCJIeCTBHe OTCYTCTBHA MOJMMOpPu3Ma, CBOAATCA JIMIIb K Npo- 
meccaM OO6pa30BaHHA CoequHeHHH KypHakoBa M3 TBepAbIX paCTBOPOB H NpeBpa- 
WICHHAM MepecbIIeHHBIX TBepABIX pacrBopoB. Co MHorMMH Metasiamu (Cr, Mo 
W, V, Nb, Ti, Al, Be u ap.) uuKkeb o6paayeT OrpaHHueHHble TBEpAbIe paCTBOPBI 

C MepeMeHHOH pacTBOPHMOCTbIO 110 
C Ttemmepatype. O6pmHO Mp NOHHxKe- 
HMM TeMMepaTypbl paCTBOPHMOCTb 
KOMMOHEHTOR B HHKesle MOHMKaeT- 


ST ca. Oro co3faer OaronpHaTHple 

1200 YCIOBHA JIA MOJYYCHHA HAKeIeBbIX 

TBepbIX PaCTBOpOB Kak mpocrToro, 

TaK HM CJIOMKHOTO COCTaBa B Mepecbl- 

1000 UlCHHOM COCTOAHHH HM MOCeLyIOWUXx 

I{pOleccoB O6pa30BaHHA H3ObITOUHBIX 

(ba3 MW WucnepcHOHHOrO ynpouHeHHA. 

“ 600 M3yyeHuio BONpocoB BJIHAHHA 

« BpeMeHH MpoTeKaHHA KPHCTaJIOXH- 

‘© (a) MMUeCKHX peakiMi Ha 2xXapompo4- 

be a6. HOCTb HHKeJICBbIX CMJI@BOB MOCBA- 

3 § 6000 a UeHbI paOoTbl MHOFMX McceqoOBaTe- 
F3 a NS ne (75). 

NA RSS BoubuIvHCTBO aBTOpOB paccmaT- 

& S 4000 NS ,  PHBaJIO BOMPOCbI BIMAHHA BpeMeHH 

S'3 SS u KPHCTaJJIOXUMHYeCKHX peaKIuH Ha 

Rs 2000 Es gas H3MeHeHHe %KapOMpounocTH oOHOrO 

8 NS cocraBa civaBa. IIpeqcraBaamo WH- 

0 ee ee a Tepec HCcleqOBaHve OMHOBPeMeHHOrO 

fee. %M PBJIMAHHA COCTaBa HU JVIMTebHOrO 

Puc. 1. J[uarpamma coctoaHua u cocTaB — BPeMCHH NpeBpalleHHA Ha Kapos 


MPpOUHOCTb CiaBOB MeTaJJIM4YeCKHX 
cuctem. J|a pelleHua 3TOH 3anauu 
HaMM U3yyeHa NOJI3YYeCTh CHaBOB 


OHOTO M3 pa3spe30B MATHKOMMOHEHT- 
woH cHcTembl Ni — Cr—W—Ti—Al c nepemenxpm cozepxanuem Al or 0 zo 
7,9% (3a cuer conepxxanua Ni) u mp nocTosHHOM cogepxaHuu Cr, W 4u Ti. 

varpamMMa cocToaHusA usyyeHHOrO paspesa mpescraBnena Ha puc. 1. 

Ho UcnbITaHuA Ha MO/IsyYecTh OOpaslibl NoyBepramch cuenywuleli TepMu- 
“eCKOH OOpadorke: HarpeB 0 1150° C, BurqepxKKa 7 uac., oxuaxKeHue Ha BOSILy- 
xe. [locne rakoro pojla roMoreHH3alluv cnuiaBb 20 5,1% aIOMMHMA NOKa3bIBaloT 
CTPyKTyPy NATHKOMMOHEHTHBIX TBepAbIX} PaCTBOPOB Cc HeGOOMbIIMM KOsMUeCT- 
BOM H3ObITOUHON *pasbl y’, BLILeIMBIIeliCA B Pe3ybTaTe OXaKeHUA Ha Bosqyxe. 
Boe STOO coepxKaHUA aMIOMHMHHA MOABAAeTCH ZBTeKTHKa, COCTOAad 3 
TBepAoro pactBopa y H cba3pt y’. 
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2KaPONPOUHOCTh CMWaBOB OHOrO pa3spesa MATH- 
KOMMOHEHTHOH cucTrempl Ni — Cr — W — Ti — 
— Al upu 900°C 


Ucnbiranve Ha nomsyyecTb CcniaBoOB 3TOTO paspe3sa MmpoBeseHo WeHTpobex- 
MeTOJOM Ha 3—4 napaenbHbIX OOpasiiax. Temmepatypa Obia BplOpana 

° MW HavasIbHOe HanpsKeHne 6 Kr/MM?, 

BplOpanHoe HalpsAxKeHHe, KaK MOKasas0 UccMeLOBaHHe, JIA pAya cocTaBoB 

cCneuHBaIO MsyyeHHe JesopMallHu cnwaBa B TeveHHe JIMTeMbHOTO BpeMeHH 

10000 nu Gonee uacos, K HacTosmemy BpeMeHH UCbITaHHA OBeeHEI 

10 000 uac. u 6yzyT mpogxomxKeHEI 20 25 000 u Gouee yacos. 


a 


Cmpena useuba 
ww 


N 


440 000 1200 1600 2000 vac. 
Bpema LCMEHTIQHUAR = ——_——»> 


Puc. 2. Kpupple nom3yuectu ciiaBoB cucTrempl Ni — Cr — W — Ti — Al 
3a 2000 uac. 


B KauecTBe XapaKTePHCTHKH MOI3yYeCTH MpHHHMaslacb BeMUMHA CTPedJIbI 
poru6a oOpa3iloB B Mpollecce Aecsbopmaun. 

Tina Oomee nospoOuoro aHav3a KPUBbIX MO3y4eCTH B 3aBHCMMOCTH OT 
DeMeHH AecsopMalluu M cOcTaBa MpeAcTaBHM UX Ha JMarpaMMax, OfHa H3 KOTO- 
bIX (pHc. 2) Oomee NOAPOOHO XapakTepu3yeT Mpollecc Nom3yyeCTH pa3JMUHbIX 
cTABOB ciiiaBoB WO 2000 uac. wecbopmalluu, a BTopaad (B MeHBbIIeM MaciiTa6e 
pemeHH) (puc. 3) — go 10 000 uac. 

PaccMoTpeHve KpHBbIX, MPHBeJeHHBIX Ha pHc. 2, MOKa3bIBaeT, ITO CIMaBbI 
BbICOKHM COJlep2xKaHHeM aJIOMHHUA (6,5 u 7,9%), COCcTaBLI KOTOPBIX Pacnovia- 
—AIOTCH B OONACTH COBMCCTHOM KPHCTaIH3alHu Y-TBepMoro pacTBOpa HM 2BTeK- 
AKU, OKa3aJIMCb He*KapOMpOuHbIMH, OHM B STHX YCJIOBHAX ObICTpO JepopMu- 
yiorca: cumaB c 7,9% Al (KpuBas oc, puc. 2, 3) CHAT C HCMbITAHMA 0 UcTeYeHHH 
JO uac. MW JOCcTHxKeHHH cTpesbl U3ru6a 60 mM, a cnviaBc 6,5% Al cHarT mo ucTe- 
Hun 2500 yac. co crpemo# usruOa 59 MM (kKpuBas e, puc. 2, 3), Bombittyio cKo- 
OCTh JepopMallun uMeet cntaB c 0,5% Al, cHaTpIi mo ucreyenuu 750 ac. co 
peo uzru6a 60 MM, oTBeyalOllu pasOaBsIeHHOMY TBepOMy pacTBOpy (KpH- 
ad a, puc. 2, 3). Kpupple nom3yuecTH 9THX TpeX CIaBOB XapakTepH3yIoTCA 
DICTPbIM BO3PAaCTAaHHeM CTpevibl H3rvOa MO BpeMeHH. CrviaBbl, PpacmosloxKeHHbIe 
OG61aCTH KOHILEHTPHPOBaHHBIX H MepeCbuNeHHbIX TBEPALIX pacTBopos (oT | ,8 Zo 
1% Al), pesKo oTaHuaIoTCA NO CBOeH BbICOKOH 2KaPONPOUHOCTH OT MepBbIxX 
ByX COCTABOB reTepOreHHBIX CIIaBOB C SBTEKTHYeCKOM COCTAaBJIAIOWLeH HU TpeTb- 
°O cocTaBa, pa30aBJIeHHOTO TBepforo pacTBOpa. 

BecbMa MoKa3aTeJIbHBIM ABJIAeTCA TO, uTO cmuaB c 5,1% Al (MaKcuMambHO 
ePECbINCHHbIM) B HavasbHol crayuu (40 300—400 yac.) nouTH He Aedopmu- 
yetca (KpuBaa O, puc. 2). 3a yKa3aHHbIli MepHOf UCTHITaHHA ciwaB 3sTOrO 
CTABa, OUCBUAHO, yCMeBaeT TOJIbKO NOABEPrHyTbCA MepBOM CTaqMU AUcMepCHoOH- 
oro paciiajla MepecbIleHHOrO TBeporo pacTBOpa C MaKCHMaJIbHbIM yMpouHe- 
Mem nocequero. Haunnan c 300—400 ac. sror ciaB mofBepraeTcaA ycKopeH- 
olf MOMSy4eCTH, UTO, NO-BHAHMOMYy, OTBeyaeT Hayasly mpolecca KoarysalHu 
peakIlHu pacnaya TBepforo pacTBopa. 

3a nepuog c 400 go 1000 uac. HadsmoxaeTca HaHOOMbIWIaA CKOPOCTb Nosy4e- 
rH HW 3a 3TO BPCMA CTpeda M3rHuOa OT MOUTH HysMeBoro 3HayeHHA AocTuraerT 
5 MM, CrviaBbl C coylep2Kanvem amomunus 1,8 (6), 2,8 (@) u 3,4% (2) npu stax 
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yCMOBHAX JePOPMUPyIOTCA YCKOPeHHO B HauambHol ctakuu 3a nepBpie 100—j 
900 uac. H MocyIe STOFO C paBHOMePHOM HW MaJIOH CKOPOCTHIO BIIOTh HO 2000 Wacip 

TakuM O6pa30M, 10 9THM KPHBbIM MOXHO CUHTATH, YTO 3a HEOOJIbILON MepHif 
ox, BpeMeHH Zeopmaunn (n0 300—400 uac.) HavOoslee 2KAPONPOUHbIM ABIACTCH 


ie 

"| e 

"| 
: 
S 
‘$0 
8 
1 
4 6 
5 | g 
S 6} 
> 6 e 2 [ 
4 e: a 0 © ‘e, O = 0 

| een eee See 
hh ha 

be 
“4 if 


500 1000 =2000 = 3000S 4000 = 5000-—S «GOODS 7000 3000 9000 = 10000 vae: 
Gpems ucnoinanigs ————»— 


Puc. 3. Kpupple nossyyectu cnapos cucremst Ni — Cr — W — Ti — Al sa 10{000 uae. * 


cllaB C MaKCMMaJIbHbIM MepecpileHHem (c 5,1% Al), a mo Mepe yBeHueHHA Bpe- 
MeHH BpILe 700—800 uac. HaMOoulee *KaPOMPOUHbIMM CTAHOBATCA CiaBbl C MCHB-! 
wel creneHbio nepecpnmeHua (3,4; 2,8 u 1,8% Al), pacnomoxeHHbIe BOmH3H! 
rpaHHIlbl IpeesbHOH pacTBOpMMOCTH amoMuHHA. M3 nocmeqHHX Tpex cocTa- 
BOB ciaB c 1,8% Al mo cBoeli MukpocrpykType XapakTepu3yeTca YHCTO MOJIH-! 
SpHyYecKO CTPyKTypOM H OTMIMUAeTCAH HAMMeHbIMeH CKOPOCTbIO NO3yuecTH. 

JlaibHevliee yBesIMYeHHe BPCMeHH HCMbITAHMA Ha NoW3yyectTb Fo 10 000 He 
MeHseT OOMIerO XapakTepa H3MCHCHHA KPMBbIX NOM3YYeCTH WIA pasHbIxX cocTa-| 
BOB CIJIaBOB, 3a UCKJIIOUeHHeEM JByX cocTaBoB c 2,8 u 3,4% Al. | 

BosbuieH BeIHYHHON CTpewbl H3rHOa H B STOM CTydae (CM. Puc. 3) OTMHNAeTCA 
cmap c 5,1% Al (kpuBaa 0) wu HauMeHbieli — cnaB c 1,8% Al (kpupaa 6). 
CaMbIM HHTepeCHbIM ABJIACTCH TO, UTO CHwaBbI c cofepxaHHem Al 2.8% 
(kpuBas 6) u 3,4% (e) nO BemHUMHe cTpesbl M3rHOa 3a BCe BPeMA UCMbITAaHUA 
pacnojararcd B NpOMexKyTKaX MexKly cocTaBaMH cnviaBoB 5,1% u 1,8% Al,'Ho 
no HcTeyennu 5000 uac. 3HaueHne cTperb u3rn6a cuaBa c 3,4% Al cranoBuTca 
Oomee, ueM cnviaBa c 2,8% Al. Cnap c 2,8% Al mpencraBaaeT MeHee mepecni- 
ICHHbIH TBEPAbLI pacTBop, yeM cnaB c 3,4% Al. 11 B stom cayyae 3a cueT 6onb- 
WOFo NepecbileHHs B cruiaBe c 3,4% Al GpicTpee mpoxog_uT Koary AMA U3ObITOU- 
HOH (a3bl, BbISbIBAIOWeH yCKOpeHHe Mosyyecru. 

Ilo faHHbM crpemb usruOa (paBHoH 2,5 MM) o6pa3sloB cnmaBOB 3a BpeMs 
Aepopmattun B Teuenne 10 000 uac. nocrpoena AMarpamMa cocTaB — 2Kaponpou- 
HOocTb mpH 900° uw HanpsxKeHuH 6 Kr/MM? (co. puc. 1, KpuBas a). 

Oua T0Ka3biBaeT, YTO MAKCHMaJIbHBIM BPpeMeHeEM JOCTHKeHUA (HIM MaKCH- 
MaJIbHOM %KaPOMPOUHOCTHIO) OOaqaloT cnmaBbl c cofepxaHuem 1,8—2,8% Al, 
PacnOJOXKeHHble BONHSU TpaHUIbl NpPeLeMbHOTO HacbIIeHHA, C MOUTH OLHOPO- 
HOU CTpyKTypou TBepLoro pacTBOpa MIM C HEOOMbIION CTeMeHbIO UX TeTeporeHH- 
sauuu. Ilo Mepe yBenmueHHA CTeMeHH NepecbitleHua TRepLoro pacTBopa (crvia- 
Bbc 3,4 wu 5,1% Al) — cuibHol rereporenu3aluu cTpyKTypbl Cc OOpas0BaHvem 
SBTCKTHYECKHX CMeCeH  MKaPONPOUHOCTh CMMaBOB MOCMeOBaTeIbHO MU 3HauH- 
TeJIbHO CHWKaeTca, Takxke HH3KWe 3HaYeCHHA  KaPOMNPOUHOCTH MOKa3bIBalOT 
pas0aBJIeHHbIe TBepAble pacTBoppl (cmap c 0,5% Al). Ecau conoctasutb aty 
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|HarpaMMy COCTaB — XKapPOMPpOuHOCTb C NOJyYeHHOH HaMU paHee AMarpamMmMoili 
CTAB — 3KaPOMPOYHOCTh CMMaBOB STO CHCTeMbI 3a CPpaBHHTeJIbHO KOPOTKoe 
pema UcnbiTaHua (Zo 200—300 uac.), HO pH 6ObUIeEM HaNpsXxKeHHU, TO BHIAB- 
AeTCA CYIECTBEHHAA Pa3HHlla. Ona 3aksIOUaAeTCA B 3HAYHTeIbHOM CMeLICHHH 
#paBo NONOXKCHHA MAKCHMYyMa XAapONpOyHOcTH Ha AMarpaMMe cocTaB — xapo- 
|POUHOCTh, NOJYYEHHOH B pesyJIbTaTe KpaTKOBPeMeEHHO"O HCIbITaHHA Ha Kapo- 
jpouHoctb. Ha puc. | 6 npuBoqurca WuarpaMMa Ia BpemeHN ecbopmaluu 
0 uac. mpH 900° M HanpsxKeunn 8 kr/mM?. Puc. | 6 noKa3piBaeT, YTO O6ACTb. 
aKCHMaJIbHOH 2KaPOMPOUHOCTH OTBeYaeT COCTaBaM CIWIaBOB, COfep»xalllux 
| —9,0% Al, T. €. cocTaBaM CMWIaBOB C MaKCUMaJIbHOH CTemeHbIO MepecbilleHHa 
ABepOrO pactTBopa. 

| Bonee nuskve 3HaveHHA KapOMposHocTu Mp 3TOM MOMyYaIOTCA KaK B O6- 
MaCTH PasOaBJICHHbIX, MeCHee HAaCHINCHHbIX TBEPAbIX PaCTBOPOB, Tak H CIaBOB. 
0 CTPpyKTYpOH TBepfOro pacTBOpa C IBTEKTHKON. 

| OOpbsacHeHuA TaKOMy POsly CMeleHHA OOacTH MaKCHMyMa KapompouHocTu 
fMlaBOB Ha WHarpaMMe cocTaB — %KapONpOuHOCTh MpW KpaTKOBPeMeHHBIX (0- 
DAKa COTEH 4ACOB) HM AIMTeIbHBIX (Zo 10 000 uac.) ucnbITaHHAX ceyeT UCKaTb. 
BO BJIMAHHM (akTOpa BPeMeHH Ha Mpollecchl c—bu3HKO-XHMHYeCKOTO MpeBpallle- 
HMA W W8MeCHeHHe CTPyKTYyPbI CM1aBOB 3a BpeMs MCMbITaHUA. 

_ B ycnopuax KpaTKOBpeMeHHOTO HCMbITaHHA Ha %XAPOMPOUHOCTh CMMAaBbl 
> MaKCHMaJIbHBIM MepecbieHHeM UMeIOT HaHOOJIbITyIO MpOUHOCTh, BCeACTBHE 
SOJIDINMX BHYTPCHHHX HampsxKeHuH B pellerKe TBepforo pactBopa. IlepBaa 
STaqHA pacniaya NOAOOHBIX MepeCbIIeHHbIX TBEPAbIX PACTBOPOB, BbIZbIBAA JIMIUIb 
OOpasoBaHHe aTOMHBIX TPyMMHpOBOK, OGOrallleHHbIX KOMMOHEHTAMH, H BBIjeJe- 
HH€ M3ObITOUHOH (a3bl B MeJIKOJ,MCMepCHOM COCTOAHMM, OOecneuMBaeT COXpa- 
HeHMe YIPOUHeEHHOFO COCTOAHHA CnWaBa, 3a ITO CPaBHHTeJIbHO KOPOTKOe BPeMA. 
ITOT SteKT YNPOUHEHHA CTAHOBUTCA MeHbINe B OOACTH MeHee MepeCbILJeHHbIX 
PaCTBOPOB H B OONACTH OOPa3s0BaHHA SBTEKTHYeECKUX CMecelHl IPH KPHCTaJIM3a- 
MM. OHH OTCYTCTBYIOT B COCTaBax pa30aBJICHHbIX TBepAbIX pacTBOpoB. B cuuly 
Pa3JIMYHOTO BJIMAHHA SakTOpa BPeMeHH, CBASAHHOMO C PasJIMYHbIM XAapakKTePOM 
KPHCTaJIJIOXHMHYeCKOH peaKUHH, MPH MpOMOKUTeEIbHbIX Mpoleccax UcMbITa- 
HUA Ha NO3yYeCTh PaKTOP YIPOUHEHHA NepeXOUT B CBOIO NPOTHBOMOJOKHOCTH. 
[Ipomecc ynpouHeHHA 3aMeHAeTCA pasyMpOuHeHHeM cMaBOB. STO pasynpouHe- 
ave 10 BpeMeHH UeT TEM HHTeHCHBHee, YeM OOVIbIe CTeENeHb NepecbilleHHA 
PBepMoro pacTBopa HW yeM OoIbWIe BpeMA UcMbITaHHA. B mocmeqHeM clyyae B 
SHAUMTeEIbHOH CTENe€HH Pa3sbiIrpbiBaloTca Wudpy3HouHble Mpolecchl. OOpasoBanue 
AZObITOUHOH asbl Cc mocesyiouleH ee KOaryAlMel MPHBOAUT K CHHXKeHHIO: 
KaponpounocTu. TakumM o6pa30M, MaKCHMYyMbI 2KapOMmpouHocTuH MpH AWUTeMb- 
IbIX YCJIOBHAX HCMbITAHUA NepeMellaloTcA B OOMACTH MeHee MepecbilleHHbIX TBEP- 
[bIX PaCTBOPOB, OOaaloulux OONbINeH TepMHYeCKOH CTAOWJIBHOCTbIO H MeHb- 
eH CKJIOHHOCTbIO K pacnayy HU KOaryAAWMM M36ObITOUHONH asbl B Mpolecce 
WIMTeIbHOrO JeHCTBHA HalpsAxKeHHsA. 

Hactosiee MccseqOBaHHe NOKa3asi0, YTO MaKCHMYMbI 2apONPOuHOCTH Ha 
AZOTEPMHUeECKUX JMarpaMMaxX COCTaB — %KaPpONPOuHOCTh ABJIAIOTCA NOBYIK- 
IbIMH He TOJIbKO B 3aBHCHMOCTH OT cbakTOpa TeMMepaTyPb!, KaK OBIIO paHee 
ycTaHOBeHO (°), HO H OT akTOpa BpeMeHH. 


MucrutyT metantmypruu um. A. A. Batixopa Tloerynuuio 
Axkajemuu HnayK CCCP 10 XII 1959 
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Jloxrnagn AkaweMun HayK Cccp 
1960. Tom 132, NB 5 


XHMHA 


A. Tl. KPEWIKOB, JI. H. BbIKOBA u H. A. MXHTAPSAH 


TlOTEHL.MOMETPHYECKHA METOA THTPOBAHHA KUCJIOT 
YETBEPTHUHbIMH AMMOHHMEBbIMM OCHOBAHHAMH 


(IIpedcmaeaexo axademuxom H. B. Taxanaesoim 25 XII 1959) 


Ananu3 cma6bix W OUeHb CIaObIX KHCIOT H UX CMeCeH MpeACTAaBIAeT VusivlliHe 
TPYAHOCTH. OTH TPYAHOCTH JerKO MOXAHO MpeofoseTb NyTeM THTPOBAHHA KUCJIOT 
B HeBOMHBIX pacTBopax (3,). []peumyulecTBa THTPOBAHHA B HEBOAHEIX Cpewax 
WOCTaTOUHO XOPOWIO OCBeMIeHLI B WHTepatype (*). B HacToatlee BpeMa MeTObI } 
THTPOBAHHA PasHOOOpasHEIX BeMeCTB B HEBOAHEIX Cpeax NOJYUHIH WHpOKoe | 
IIpHMeHeHHe B MpakTHKe Hay¥HO-HCCeQOBaTeEMECKUX HW 3aBOACKHX JIabopa- 
Topui (4-8). 2 

Hamu paspa6oTan MOTeHUMOMeTpH4eCKHH METO THTPOBAaHHA CHJIbHBIX, Clla~— 
6bIX H OUCHb CaObIX KHCJIOT B HEBOJHbIX CpesaX, NOSBOAIONIMH ONpeeIATb 
He TOJIbKO HHJHBHYaJIbHbIe KHC- 


TC meee JIOTHI, HO H HX O“HAapHEte H MHOTO- 
PesyJIbTaTbI KOJN4eCTBCHHOrO OllpeqeteHua KOMIOHEHTHBIe CMeCH. S1pKHM MIpH- 
HeKOTOPHIX HHAMBUAYaJIbHbIX KUCJIOT Me€pOM Toro, Kakux pe3y1bTaTOB ; 
a , MOXHO JOCTHUb, NPHMCHAA Me- 
ADA 5 S:% Tom udbepenuuposannoro ompe- 
Onpexesnemoe BeulecTBo & be Be Ee 8 aes TeleHua KHCIIOT B HeBOHBbIX 
a fe Ose pacTBOpax, ABJIA€TCA THTPOBaHHe 
IIATHKOMMOHEHTHEIX CMeCeH KUC- 
a-Haprom ort rae dhe JIOT, HAMpHMep: XJIOPHOH, Ccous- 
8-Habtoa ,0205)0, +1, a % % 
IlaabMuTHHoBaa KucmoTa |0,1101/0,1114) +4,4 pia Mid se eee AS gic RSE A 
CreapwHoBasd KucOTa 0,0493/0 ,0496] +0,5 KUCIOT H P-Hadrova. 
OmenHoBada KuCIOTa 0,1697)0,1715} +4,0 i 
o- Hutpodenon 0,0432/0 0439) +1,6 IKcNepuMeHTAaANbHAA 
n-Hutpodexou 0,0528)0 0532) +-0,7 YaACTb 
2,4-nnutpoexor 0,037110,0370} —0,3 
Zi fmarmngeron 01000 019) "0.0 ggexrow wautero_neonexons- 
2,4,6-Tpururpobexon — 0,063510,0633| —0/3 HHA CJLY2KHJIM pasHooOpasHble Ku- 


CJIOThI H HX cmecuH: 1) O¥eHb Cua- 
Obie KNCJIOTbI, KOHCTAHTHI AMCCOMMALMH KOTOPbIX HACTOJIbKO H€3HAUYHTEIbHBI, YTO 
MX HE€BO3MOXKHO THTPOBaTb B BOAHOH cpeye; 2) HepacTBOpPUMBIe B BOJe KUCJIO- 
Tbl, KOTOPbI€ MO%XKHO THTPOBaTb TOJIbKO B Cpee HEBOJHEIX paCcTBOpUTevel; 
3) CMeCH C/1aObIX H OUeHb CMaObIX KHCOT, AucbepenuupoBaHHoe TUTPOBaHHe 
KOTOPbIX HEOCYIN€CTBHMO B BOJHOM paCTBOpe BCJIEACTBHe HMBeMpyoUlero 
aptbeKTa BOY. 

BplIO HaeHO, YTO YYIIMMM Aud pepeHUUpyiwomlumMu pacTBOpHTeNAMU ANA 
OMpefeeHHA CaObIX HM OUCH CMAOLIX KHCJIOT H HX CMeCEli ABJIAIOTCA KETOHHI, 
M B OCOOeCHHOCTH MeTHISTHAKeTOH, B KavecTBe THTpaHTa IpHMeHsAJIcA OeH30sb- 
HO-M€TAHOJIbHBIM PacTBOp THApOOKUCH TeTpasTHMaMMoHUaA (5: 1), TATP KOTOpO- 
rO}YCTaHaBIMBaIoT TO X. 4. GeHs0iHO KucnOoTe. TuTpoBaHHe BeNOCb B TOKE 
a30Ta, H3MCHCHHE NOTeHIMala 3aMepANOCb Ha MOTeHWMOMeTpe JIII-5 co crekaH- 
HbIM H KaJIOM@JIbHbIM 3JIEKTPORaMH. 
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THUTpOBaHHe O4CHS C1AGHX KHCAOT. BKayectBe cabbix 
YeHb CaObIX OPraHHYeCKUX KUCJIOT MBI THTPOBAIH: eHO, -, O- HU N-KDe- 


bl, TAMOJI, PHA POXHHOH, pesopmny, 


poraON, a- H P-Haroubl u T. 1. £6 


a3aHHble COCHHEHHA ABJIAIOTCH 
Hb ClaObIMH KHCIOTaMH (pK~10), 
TOMY B BOJHOH cpeye HeBO3MOxK- 
OMpeAeIHTb SKBUBAJICHTHYIO TOU- -4gg 
-B lWpouecce ux THTpoBaHua. B 
Ie M€THJISTHIKETOHA STH COeqH- 


-600 


WA CTAHOBATCA Ooee CHIbHbIMH ~29g/+ 


CMOTAMH HM MOTFyT, ObITb OTTHTPO- 
Hbl THAPOOKHCbIO TeTpasTusaMMO- 
a (puc. 1). Ananu3 KpHBbIx THT- 0 
BaHHA WOKa3bIBaeT, TO MeTOL 
TCHIIMOMETPUYeCKOrO THTPOBaHHA 
HeEBOJHOH cpeze MOxeT ObITb + 300 
MeWIHO HCNOIb30BaH JIA KOMYe- 
'BEHHOTO ONpesesIeHHA OYeHb CJa- 
IX KHCJIOT, B TOM 4HCIe H teHo- +400 
9B. Oumm6Ka onmpeneseHHA cocTaB- 


J 
; 2. ig le 
We. bo 
0 
6 
Uf 
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I - 
10 
tf 


Imn 12 


Puce. 1. Kpuppie MOTeHIHOMeTpuyecKOorO THT- 


0 

aeT +2% (Tad. 1). pOBaHHA HMBUAyaNbHBIX KUCIOT ruppo- 
TuHTPpOBaHHe HEePacC-_ OkucHIO TeTpadTHAAaMMOHMA B cpene MeTHNSTHI- 

BOPUMBIX B BORE Opra- Keroua: 1— a-vabton; 2— B-vabron; 3 — 


uuecKHX KUCIOT. Bow 


llaJIbMUTHHOBAaG; 
HOBad; 6 — o-HUuTpOteHON; 7 — m-HUTpodeHon; 


4— creapuHosaa; 5— onen- 


[THTPOBaHbl HEKOTOPbie OpraHHye- 8 -— n-nuTpode Hom; 9 — 2,4-j,uHuTpodexos; 
‘He COCNHHEHHA, cCocTaBsatoulue 1/0 — 2,6-qunurpodenon; 1/1 — 2,5-znHuTpote- 
Hon; 12 — 2,4,6-Tpuuntpodexnon 


IMOJIOTHYeECKHE PAI IpeeJIbHbIx 
HEINPeeJIBHLIX OJHOOCHOBHBIX KHC- 


oT. Kak BuHO u3 puc. | (KpuBpe 3, 4, 5), Mpeqembuble (THMa CTeapHHOBON) 
HEMPeMeIbHbIe (THIIa OJICHHOBOHM) KHCJIOTLI B Cpee METHJISTHJIKETOHA ABJIA- 
IOTCA JOBOJIbHO CHJIbHbIMM KHC- 
uotamMu. AHaIH3 KPHBBIX M0- 


Emb 


be 


uc. 2. KpuBble MOTeEHIMOMeTpMyecKOrO THTpOBaHHA 
HOPOKOMIIOHEHTHBIX cMeceft CHJIbHBIX, ciaObIxX Hi 
Hb’ CMAObIX KHCOT THAPOOKMCbIO TeTpasTHJaMMO- 
iB Cpeyle MeTH2THIKeTOHa: / — 2,4,6-TpuHuTpode- 
wi ++ 2,5-qunuTpodexow; 2 — 2,4,6-Tpuxutpode- 
1 + n-HuTpobenon; 3 — 2,4,6-TpuHuTpoderou + 
-o-HuTpotbeHon; 4— 2,6-nuHuTpoteHon + 0-HUTpO- 
HOM; 5 — 2,4-nuHUTpodenon + o-HUTpoeHo; 6 — 
4,6-rpunuTpodexo + 2,4-quHutTpobexom ++ n-HUTpO- 
HON; 7 — 2,4,6-TpuHurpodeHo + 2 6-7,MHUTpOe- 
HO + 0-uuTpodeHou 


DHBbIe THTPOBAaHHA CMeCeH  KHCJOT. 


Kda3bIB 


aeT, UTO METOT MOTEHIHO- 


M€TPHYECKOLO THTPOBaHHA B He- 
BOJHbIX CpeaX MOKHO HCIIOJIb- 
30BaTb JIA KOJIMYCCTBEHHOTO 
ONpefeyieHHA STHX COeqHHE- 
HHH. OummOKa onpefesenua Cco- 
crapianeT --1% (Tada. 1). 


HA 


upgpbepeuw wupo- 


BaHHOe THTPOBAaHHe 
cmeceH KucaoT. Jana 
BbIACH€HHA BOSMOXKHOCTH Hd- 
cbep CHULMpOBaHHOrO THTPOBaHHA 
KHCJIOT HEOOXOAHMO TIpesqBapH- 
TEJIbHO OJIYYHTb KPHBbIe THT- 
POBaHHA HHTMBUAYAabHbIX CO- 
equHeHHi. ConmocTaBsienne KpH- 
BbIX THTPOBaHHA OTJCJIbHBIX 
KHCJIOT C KPHBbIMH THTPOBaHHA 
MX CMeceH jaeT BO3MO%KHOCTb 
yCTaHOBUTb, 4TO udpepenwu- 
POBaHHOe THTPOBaHHe BO3MOxXK- 


HO, 


ecJIH HadaJia CKaAYKOB 


THTPOBaHHA VHAMBH IY aJIbHbIXx 
ucnoT oTmMuaioTca Gomee uem ua 100 mp. Ha pnue. 2 mpeqcTaBmenbi 


AnaJH3 


KPHBbIX THTPOBaHHA 
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MOKa3bIBaeT, YTO AHHHTPOeHOVIbI B Cpee METHJISTHJIKETOHA ABJIAIOTCA Govrle 
CHJIbHBIMH KHCOTAMM lO CpaBHeHMIO C HUTPOeHoNaMU, a TPHHUTPOPeHOu — 
6onee CHIbHad KUCIOTAa, 4eM WHHUTpOeHoub! (puc. 1). Tak Kak Hayasia CKadKO | 
THTPOBaHHA HHAMBULYAbHbIX (PeHOJIOB OTMMYAIOTCA OoNee YEM Ha 100 mB, Ti 
MOHO-, J[H- H TPHHUTPOeHOMbI MOX%KHO AupPepeHUMPOBaHHO THTPOBAThb B On) 
HAPHbIX H TP€XKOMMOHEHTHBIX CMeCHX. Pe3yJIbTaTbI KOJIMYCCTBEHHOTO aHaJIHs 
emeceH KHCJIOT JaHbl B TaOs. 2. } 


Ta6auua 2f 


PesymbTaTbl KOMYeCTBEHHOTO OMpesevieHuA CMeCeH KUCMOT 


cule eealete go la 
Onpegesaemoe BelllecTBo & 1B i 3 ES Onpeyemaemoe BelLeCTBO & Bu i) 8 a cE 
o) Ci I> 0 

9 = \652 a = \652 F 

2,4,6-Tpunutpopenon |0,0519/0,0524|-+0,4 || 2,4-J,unutpoperor 0,0326)0 ,0320 —1,4 
2,0-lunut podenow 0,0176|0,0174| —1,1 || o-Hurpopenon 0,0545|0,0554| +1, 5 

2,4,6-Tpunutpodenon |0,0403/0,0400] —0,7|} 2,4,6-Tpunutpopenon |0,0468/0,0463) —1,’ 
n-Hutpodexou 0,0594/0,0591) —0,5|) 2,4-[uuutpoderon 0 ,0406|0 ,0398) —2,| 

7 4 , 

2,4,6-Tpunutpohenon |0,0529/0,0524|—1,5 || 7? Hutpobexon 0,064510,0657| 1,4 
o-Hutpoeno 0,0591/0,0584) —1,2 || 2,4,6-Tpunutpopexnon |0,0605|0,0600; —O,¥ 

2,6-uuutpodero 0,0336)0 ,0332| —1,/} 

2,6-unutTpoderom 0 ,0353)0 ,0350) —O,9 H 
o-Hurpodenon 0/038510;0388] —0.9 o- Hutpoberou 0,0765|0,0779) -+-1,° 


M3 novyueHHbIX JaHHbIX BHHO, YTO OWHOKAa ONpeseeHHA HHIMBHLY astb4 
HbIX KOMIOHCHTOB B OMHAPHbIX H TPOMHbIX CMeCAX JeKUT B Npenemax -—+2% | 
Takum 06pa30M, Ha OCHOBAHHM MOJIYYeCHHbIX HaMH J,aHHbIX CuleqyeT CHeMaTE 
BbIBOJ, YTO FHAPOOKHCbIO TeTPadsTHJIAMMOHUA B Cpele MeTHJISTHJIKETOHA MOKHC 
ObICTpO H C JOCTATOUHOM DJIA KOJMYECTBEHHOTO ONpPeeJICHHA TOUHOCTHIO THTPOF 
BaTb CHJIbHbIe, Cabbie H OYeHb CaOble KHCJIOTbI H HX CMECH. 


MocxkoBckHit XHMHKO-TeXHOOrMYeCKHH MHCTHTYT Tlocrynuno 
um. JJ. HW. Mengeneesa 23 XII 1959 


UWHMTMPOBAHHASA JIMTEPATYPA 


1Mlauru P.IWlanut, Mexp Hatx Jlac, Tl. P. Comaaguyauy, Hesox 
Hoe THTPpOBaHHe, Mep. c anu. mog pen. A. I]. Kpemxosa, M., 1958. 2A. Tf. 
Kpewkos, IIpaxruyeckoe pyKOBOXCTBO MO KHCIOTHO-OCHOBHOMY THTPOBaHHio B HeBOL 
HbIx cpemax, M., 1958. % A. TI. Kpemxos, Pegaxuuonnanrnapax(4). 4M. N. Das, 
D. Mukhergee, Anal. Chem., 31, 233 (1959). ® H. V. Malmstadt, D. A. Vas 
sallo, Anal. Chem., 31, 206 (1959). °© H. V. Malmstadt, D.A.Wassia ee 
Anal. Chem., 31, 862.(1959). * A.TI. Kpemxos, J. H. BaKesa, A. A. Moe 
TapsaH, DKAX, 14, 529 (1959). 
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Joxxange Akagemun nayx CCCP 
1960. Tom 132, Ni 5 


XHMH Al 


9. T. MEPEBAJIOBA u 0. A. HECMESHOBA 
NoJIY GEHHE AMPEPPOWEHHJIA MNO PEAKWHH YJIBMAHA 


(IT pedcmaeaexo akademuxom A. H. Hecmeanoeoim 12 I 1960) 


B paOore (*) Mbl onucamM cHHTes Jucbeppollenusa u3 AMdeppowenuspryTu 
Mp HarpeBaHHH ee C MaswaqueBon uepHbiwo. IIpu 9sTOM OCHOBHBIM MpOyKTOM 
peakIlHu ABMAeTCA teppolleH, a AudeppoleHu OOpa3yeTcA C BHIXOLOM JIMLUIb 
6% or TeopeTuyueckoro. OHOBpeMeHHO Cc HaMU NOyuNAM Aubepponenua Tong- 
Oepr u Meo (?) np B3aHMojelicTBHH CMeCH JIMTHH- u AMUTHHdeppolleHa c 
TPH-H-reKCHJIOpOMcHJIaHOM. Bprxoy tudep pollenuia He yKa3aH, HO, 10-BHMMOMy 
OH Tak2Ke HEBbICOK. 

B HacTosueH padoTe MbI MoKa3aiH, 4TO AudeppoleHus NodyuaeTcA C BBI- 
xojom 75—80% or TeopeTHyeckoro Mp HarpeBaHHH Hosdbeppolena c raTTepMa- 
HOBCKOM MeJbIO, IPH STOM B KayecTBe MOOOUHOFO MpOAyKkTa OOPasylOTCA JIMLIb 
HeOOIbUIHe KONMYeCTBa ceppolleHa 


2C3HsFeC;H,J a C53H5sFeCsH, ra CsHaFe CsHs. 


Pauee (*) Hamu OblIO ycTaHOBJIeHO, 4TO Hox ozcdeppolleHa HHEpTeH B peak- 
MAX HYKJeCOPHIbHOFO 3aMelleCHHA C TAKHMM peareHTaMH, KaK MeTHAaT HaTpHA, 
alleTaT KaJIMA B CHMpToBoH cperze*. IIpu qoOaBeHHH MeqH B KayecTBe KaTaJH3a- 
TOPpa OCHOBHBIM IIpOyKTOM peakIHH sABsIAeTcA deppolleH. BepoxATHO, Meqb 
KaTaJIM3HpyeT TOMOJMTHYeCKOe paciienieHve Homdeppouena, a OOpasyrouluiica 
IPH STOM eppoOlleHHJIbHbIN paluKaJl 3axBaTbIBaeT BOAOPOA 3 pacTBOpHTeIsA, 
a B OTCYTCTBHe ero JHMePH3yeTCA H JIMWIb B HE3HAYHTEJIbHOM CTeMeHH 3aXBaTbI- 
BaeT BOAOPOT 3 eppowueHUJIbHOrO Apa, MpeBpalllaachb B cbeppowen. 


IKCNEPHMECHTAABHAA WacTh 


Tlonyyuenuve Honzdepponena (?). K cycnen3un 10 r (0,023 mo- 
JIA) THLaTeIbHO pacTepToro xopMepkypdeppouena B 100 Ma KcHIONa, HarpeTon 
IPH MepeMelIMBaHHH MOUTH JO KHMeHHA, Obl NPHIHT Np HATeCHCHBHOM Tepe- 
MelUHBaHHK ropsunh pacrBop 30 r (0,12 Moma) foga B 100 Ma Kcusona. [lepeme- 
IUMBaHHe MpoOsOsKaIOCb, MOKa CMECb He OXMAaUacb JO KOMHATHOH TemmMeparty- 
pr. OcagoK Gpit OT*PUIbTPOBaH, MPOMBIT KCHJIOJIOM H TOPAUMM CIMPTOM, pacTepT 
B CTYMKe WH HHTeCHCHBHO NepemeliMBasicA B TeueHHe 1,5 uaca C HaCbIIIeHHbIM 
pacrBopom 20—25 ma THocymbiaTa HaTpusa. SaTeM OcaOK Obl OTPHJIbTPOBaH, 
H€CKOJIbKO pa3 3KCTParupoBaH 3PHPOM HM BHOBb MepeMeLIMBaJICA C PpacTBOPOM 
THOCyAbiaTa HaTpHA B TeveHHe 45 MHH., MOce Yero CHOBa OBL OTPHbTPOBAaH 
WM HeECKOJIbKO pa3 SKCTparHpoBaH 3PupoM. Odupuple BLITAKKH, COJep»xalllue 
HoxpeppolleH, CoeqHHeHDI H BbICYWeHEI CyIb(paroM MarHua. Opup oTorHan. 
Viogcep poten nepeKpuctasIu30BaH M3 MeTHJIOBOrO cnupTa (BbIMaqaeT pH OXx- 
aaxyenuu jo —10°). T. na. 44—45°. Berxoy 4,7 r (64% or Teoperuyeckoro). 

ITlonyuenHue Rudepponeuuaa. 0,58 r homeppollena B OTKpbI- 
TOH mpoOupKe Obl MOMeLeHbI B TIMepHHoBy!o GaHio, Harpery1o fo 100°. 
Korga fogdeppoten pacnmaBuica, Oni10 WoOaBneHo 0,4 Tr cBexKellpHroroBJIeH- 


* TIpu meiicTBuu cove Mequ, Kak noka3amH A. H. Hecmesuos, B. A. Ca30HoBa u 
B, H. J[po3q (*), ranoug B ranougotbeppotleHax OOMeHUBAaeTCH B AOBOJIBHO MATKUX YCJOBHAX. 
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HOH TaTTepMaHOBCKOM Mey, IPH 3TOM TeMMepaTypa B mpoOupKe nomHAstac 
mo 120°, uw peakilwoHHad cMecb 3aTBepfesa. SaTem Temnepatypa OaHu OBI): 
B TeyeHue 15 MHH. oBeqeHa Wo 150°, nocme vero peakIMOHHAaA CMeCcb Opluia 0:) 
jlaxkyeHa Ha BO3yxe, pacTepTa B CTYIKe W 9KCTparMpoBaHa MeTpoOseHHbIM seit 
pom. PacrBop xpomatTorpadupopasica Ha KOJIOHKe C OKHCbIO aioMuHHA. Ilerpe 


| 
JeHHEIM SPUpoM Oxo BEIMBITO 0,01 r @eppoueHa (BEIXOA 3%). T. mu. MT. TM} 
cMelmaHHOo mpo6nr 172—173°. Cmecbio GeH30u1a H NeTpOmeHHOrO scpupa (B COO’) 
HoeHuH 2: 1) Obi BEIMBIT THseppOleHHs, HACHTHUHBIM C MOJTyYeHHbIM HaM 
panee (!) no T. mu. 4 m04u.-K. cnekTpy. Bprxog 0,26 r (79% or TeoperuyeckKoros 
T. mul. Aueppollenusa UT. Mu. CMelIaHHOH mpoObl ero C 3aBeOMbIM o6pasito|) 
228—230° (c pa3u10x%KeHHeM). 

HarpepaHwWe HogzgdepponweHa B MeT&a@aHOMe B IPI 
cyTCTBHUH Megu. 0,2 r honbeppouena, 0,1 r cBexenpuroroBmeHHon ra’! 
TePMAHOBCKOM Meu H 4 MJ MeTHOBOrO CHUPTa HarpeBaJINCb B 3anaAHHOM Tpyly 
Ke B TeyeHHe 12 yac. npn 120°. 3aTem peakWHOHHaA CMeCb OblIa BbIHTa B BOL) 


pouena 172—173°. 


MockosckHit TocyapcTBeHHbIt yHHBenNCcHTeT Tloctynuo 
um. M. B. Jlomouocosa 3 I 1960 


IMTMPOBAHHAA JIATEPATYPA 


10. A. HecmesuosBa, 9. I. Tlepespaaosa, JAH, 126, 1007 (19595 
2Goldberg, D. W. Mayo, Chem. and Ind., 1959,671. * A. H. Hecmesuow 
>. T. Tlepepaaosa, O. A. Hecmenuosa, JAH, 100, 1100 (1955). 4A. F 
Hecmesnuos, B. A. Ca3so0uoBa, B. H. Lposa, MAH, 180, 1030 (1960). 
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Jorxzagn Akanemun nayx CCCP 
1960. Tom 132, M5 


XHMHA 
A. A. TIETPOB u B. A. KOPMEP 


O TIPHCOEXHHEHUHM JIMTUA MAJIK UI&OCmU OB 
K BUHWJIAWETHJIEHOBbIM YIJIEBOJOPOJAM 


(ITpedcmasnexo axademuxom 5. A. Ap6ysosem 8 II 1960) 


Panee OblIO YCTaHOBJeHO, YTO MMTHNHaNKHNaMUAbl MpucoeqMHAIOTCA 
K BHHMJalleTHJICHOBbIM yIvIeBOqOpoyqaM c OOpa30BaHveM mocae oOpa6oTKH 
ALY KTOB BOOM aJIICHOBbIX WJIM alleTHJICHOBLIX AMHHOB (?). 

J(u BbIACHeHHA NOBeeCHHA B TeX %Ke YCIOBHAX [pyrux coeqHHeHuM THMAa 

RO — Li, rye 9 —anement V rpynmpl nepHogquueckol CHCTeMbI, MbI H3y4MIH 
peakUMM BUHMJalleTHieHa HM AByX ero FOMOJOrOB — BUHMJIMeTHJI- HW BUHVJISTHII- 
alleTHJICHOB C JIMTHHAMSTHJI- HM IMTHUAMOyTHIdocpuzaMH. 

JIuTHHMankuspocprxzb Obl BMepBbIe MoMyyeHbI B 1959 r. elicTBueM JH- 
THHMeHWa Ha AKanuKkwidocpunp (?). M3 peakuuh sTHx coeHHeHHH OnHcaHO 
TOJIbKO B34HMOJeHCTBHe C apOMaTH4YeCKHMH KeTOHAMH (3). 

B pesysbTaTte lpHcoeqvHeHuA JMTHMDMankudocpusoB K BHHMJaleTHe- 
HOBbIM yIvIeBOAOpOJaM MOKHO ObWIO OKUTaTb OOPa3s0BaHHA aLleTHJICHOBBIX, 
aJIJICHOBLIX HIM 1,3-),MeHOBLIX TpeTHUHEIX cocduHoB. TlockombkKy BO BCexX HC- 
CI€MOBaHHbIX JO HaCTOAUero BPeMeHH CJIy4aAX B peaKUHAX BUHMMIALeTHICHOB 
C wHTMHMatKuamMu (*) H «mMTHHamugamu (1) paquKan Bcerfa NpHcoequHAJICA 
K KOH€4HOMY AaTOMY COMPAXKeHHOH CHCTEMH, HaHOOee BEPOATHBIMH OBI oc- 
(PHHEI C HOPMaJIbHbIM cTpoeHHem (1), (11) u (III. npu R = H)- 


R— Ge C= Cia CH, PRa 5 (I) 
R — CH= C =CH-~.CH2— PR} | (II) 
R —CH =CH—CH =CH—PR, (III) 


B jelcTBUTeIbHOCTH MpHcoesWHeHHe JHTHHMocpUAOB K BHHWIAalleTHJIeHy 
MpOXOAWIO BO BCeX TpeX BO3MOXKHEIX HalpaBJICHHAX, B CJlyuae Ke BHHHVJIMe- 
THJI- HW BUHMJISTHIALleTHJICHOB MOJy4asIMCb UCKJIOUNTEIbHO WJIM MOUTH HCKJIIO- 
YHTEIbHO aJJICHOBbIe TPeTHUHIe cpoc*puupl (11). 

TperHunpml docpuH, nomyyeHHEI npH oOpadoTKe BOOM afyKTa JIMTHH- 
u6yTunpocpusa K BHHHMAalleTHIeHY, HECOMHEHHO, coyepxa 1-qu6yTuMoc- 
d@unooyTunH-3(1, R = H). B ero u.-K. cneKTpe HMeJIMCb XapaKTepHbIe 4aCcTOTHI 
KOHeYHOM alleTHeHOBOM rpynmupoBKH (2120 u 3318 cm~*), Hapsyy c yacroTramu 
ammeHospont (1960 u 905 cm~') u 1,3-qMeHoBow (1560—1600, 3083 cm) rpyn- 
MMpOBOK. OObIYHbIM ompefemeHHem (°) B HEM OblIO OOHAPyxeHO oOKOIO 40% 
alleTusieHa (I). OqHako BelllecTBO He MpecTaBANO COOOH UUCTHIM docu. 

AueruseHospii docpun (I, R = H) mor o6pa3opatTbes B pesybTate 3,4- 
NpHCOeAHHeHHA HTH AMaIKuIpocpusa (10 FBOHHOM CBASH) WIM B pesyJIbTaTe 
W3OMepu3alluH amuieHoBoro agyxta (II, P = H). BosMoxHO TakxKe, 4TO MpHcoe- 
JMHeHHe AUTH LMaIKUdochusa NpOvCXOAHT He K CBOOOJHOMY BUHMJalleTuse- 
Hy, a K alleTuieHHay mHuTHA. B sTOM Culy4uae MpHcoequHeHHe BTOporo aTOMa 
JIMTHA K TOMY 2Ke CAMOMY YIJIepOAHOMY ATOMY MaJIOBepOATHO. 

B W.-K. cCleKTpaxX TPeTHUHBIX (POCPHHOB, MOMYYeCHHBIX H3 BHHHJIMETHJ- HM 
BHHHJISTHALeTHICHOB C BbIXOJOM OKOIO 35%, HMeIHCb WHTCHCHBHbIe 4ac- 
TOTbI, XapaKTepHbIe AIA ayIeHOBOH rpynnupoBKu (oKono 1960 u 870 cm’, 
Kpupple 2—4), Uactotbl alleTHIeHOBOM CBA3H B CMeKTpaX OTCYTCTBOBAIIH 
COBCPINeCHHO, YaCTOTbI COMPAKeHHOM CHCTeMbI ABOMHBIX CBABeH HOO OTCyT- 
CTBOBaJIH, IH60 ObIIM BeCbMa CaObIMH MH COMHHTebHBIMH. CKkopee BCero OHH 
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upHHawmekatH (ocpunam Tuna (111), o6pasyromuMca B pe3yJbTaTe H30MepI 
gallu ayKrTos Tuna (II). 

O6paujaeT Ha CeOs| BHHMAHHe TOT (pakT, YTO BHHHJIMETHJI- HW BUHMISTHIIALle 
THJICHbI BeYT CeOA B PeakIMH c AMTHMocusamu OfMHaKOBO. Mexyy Tem mp 


7 2200 2000 ~~ 7800 $600 600 1200 1000 800 co 
100 %, Oo J 
4 100 | 
[ 
60 | 
50 
40 


; sell 
ay, 300 —« HOD —~—« 80D em? ie 


SS 


Iponytwanue i= 
§ 8 


Jb 


~ 20 


JE ft 
2200 2000 ~—* 1800 1600 4600 {200 1000 200 cnn ; 


Puc. 1. H.-K. cmexrpst mponyckanua: J coc 

; : a HH M3 BMHHMaweTunena; 2 — 

«bHHorentaquen-2,3; 3 — 1-qustTuspocipunorekcaquen-2,3; 4— rene te oe ee 
5 — Tpxuo6yTuocbun 


-Austumboct 
Kcaqnueu-2,3) 


_ACHCTBUH JIMTHAAMaIKMAaMHOB BURWIaTHMAaleTueH AaBall TAKKE aJNeCHOBbIEE 
AVY KTH, 4 BHHMJIMeTHaleTH Jed —riaBHbIM 06pa3som AMMep VM MOJIMMeppl 
Hapsaqy c tperuunpiu bocunamu, Bo Bcex enyyaax oOpa3ytorca B 3HaqH) 

_ TETPHBIX KOJIMYCCTBAX BBIMEKHIAWHE MIPOLYKTbI, CoxepxKanue cboccbop Tlonpo64 
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O MbI HX HE H3yYaJIM, OMHAKO NOlaraeM, YTO OHH MpeACTaB/AIOT CO6OIO BbICLIHe 
eJIOMEPbI BbIJeCICHHEIX HaMH docunos. Iloqo6uy1o TesOMepusalluio MbI HaGvIIO- 
aJiM B peaKIHH aMMHOB C BHHMJalleTHeHom ('). 

B xojle UccleqoBaHuA ObWIO ycTaHOBJeHO, UTO AUTH AMaNKUApocpusbI MerKo 

3aMMOleHCTBYIOT C TaJIOreHOMPONSBOAHEIMH C OOPas0BaHHeM TIpPee/IbHBIX Tpe- 
MUHBIX (ocpuHoB. C MMTHHAManKupocusaMu 3Ta peakllua paHee He Mpo- 
BOJMIaCh, OMHAKO M3BECTHO, 4YTO MHTHUocpuy erko OOpa3yer c rasorenonpo- 
W3BOJHBIMH NepBHYHbIe (docpunpn (°), JleticrBuem sHTHA_MSTUMpOChuAa Ha 
XMOPHCTHIH OyTH MbI NOyYMIH AusTHIGyTHocuH, aHalOrM4HO 43 WHTHIT- 
quoyTHIocpugza uw xm0pucroro 6yTHNa Obit NOyYeH Tpu6yTHIdocduH. 

YkasaHHoe CBOHCTBO JMTHNAHaKHApOCpuAOB s3acTaBuIO Hac OGpaTUTb 
ocoO60e BHUMaHHe Ha TO, “TOOL! MPH NOWyYeHHM JMTMHaNKMIOB, UCMOb30BaH- 
HBIX HAMM WIA CHHTe3a MTUAAMaNKuMpocpusoB, He OCTaBaJICA Hempopearupo- 
BaBLIMM XJIOPHCTbIM aJIKWUI. 

MocuHbl ¢ aeHOBOH rpynmupoBKoH onucpiBaloTca BHepBHIe. Boobuye no 
XHMHH HeNpeeJIbHbIX (OCPHHOB B JIMTepaType MMeeTCA HeMHOrO JaHHEIXx. VM3- 
BeCTHBI, HalIpHMep, TPHBUHMJI- H TpHaIMIpocpuHbl, a TakKxKe CocuHI c mpe- 
ACbHDIMH WIM aPHJIbHBIMH HM aJWIMIbHBIMM pagukaamu (7~°), Bce onm nomyua- 
JMCb W3 XJIOPHCTHIX COeAMHEHMH Chocdopa HM MeTasIOOpraHHyecKHX COeMHeHUH. 
flo peaki{MaM npuMcoeyqMHeHHA CocHHOB uM (ociuTOB K HempeyebHbIM yrvie- 
BOLOPpOAaM JIMTepaTypHble JaHHble TakxKe He MHOFOUNCJICHHDI. 

TlomyueHHble HaMH aJIJICHOBbIe TpeTHUHbIe POcHHEI MpescraBsaIN cobon 
QOBOJIbHO MOBYMXKHbIe OeCIBeTHbIe MKHAKOCTH C XapaKTepHBIM JIA cboc*uHOB 
3amaxoM. OOHapy2KHBaJIH 9K38aJIbTaMIO MOJIeKyJIApHOH pedpakunu. Ha Bo3- 
Ayxe OHM OBICTPO OKHCJIANHCb HM OCMOMAIHCb, MpHoOperad Oypyto oKpacky, 
B aTMociepe aproHa COXpaHAIOTCA JJIMTeIbHOe BpeMaA 6e3 H3MeHeHHH. IIporu- 
ApupoBaTb Ha Naaquu ux He yasocb. 


QIKCMNeEPHMCHTAABHAA YWACTh 


JIMTuNAMaIKUNIPOCpUAb TOTOBHJIMCb B3aMMOJeCHCTBHeEM SKBHBaJICHTHbIX KO- 
aMuecTB suTHHOyTusa (1°) u WHankusdocpuHoB B adupe. J[uamKudpocpuHb! 
MOyuaIHCb BOCCTAHOBJIeHHeEM C NMOMOMIbIO JHTHMAIOMMHMMTHApHsa mpoxyK- 
TOB B3aMMOselcTBUA cocpopTHOxsOpuya c MarHunOpoMarKusamnu (14). B oraH- 
uve OT yKa3aHHOW BbIe nponucn (1), Mbl He BbIJeIANH MpOLyKT B3aMMosen- 
CTBUA PoctHopTuOxMOpUa C MarHHHOpOMOYyTHJIOM HM NOABepraJiM BOCCTAHOBJeHHIO 
BCIO PeaKILHOHHY!IO CMeCb, Nocsle pa3s/lOxXeHHA MarHHHOpraHH4yecKoro KOM- 
miekca BOOM HM BbICyUIMBaHHA ee Ham CaCly. 

K 75 Ma supuHoro pactBopa wuTHHOyTuna (0,08—O,1 r-mousa) mpa MexaHH- 
YeCKOM TepeMeLIMBaHHH OOaBAAsICA pacTBOp QHarKuNpocpuna (0,08 r-mons 
B 25 ma acpupa) u no ucTeyeHuN 30 MHH. B NOMYYeHHBIM pacTBOP AMTHMAMaIKHI- 
ocuya MO KalAM BBOAMIICA COOTBeTCTBYIOWMH yraeBogopoy (0,08 r-moms). 
IIpu stom HaGmoganocb pasorpeBpaHve M noxKesmTeHHe cmecH. Ilocne pasmMemin- 
BaHHd B TeueHHe 30 MHH. CMeCb BbIIMBaslacb B JIeMAHY!0 BOLY. OTJeeHHbIM OT 
BOJHOFO CNOA HW BBICYICHHBIM SUpHbI pacTBOp ocPuHOB MosBeprascaA pa3- 
rouke, DoccuHb! OObIYHO MeperoHsANMCb B yY3KHX mpeyemax (1°). Bea pa6ora 
NpoBosxusacb B aTMOcdepe aprona. 

TIpucoeqaunHenve AUTHHANOYTHAPoOcHHUAA K BUHAUMI- 
ametTuaeny. Vs ynomanyTplx BbIMe KOMMYeCTB peareHTOB ObIO NO/Ty4eHO 
1,6 r (10%) cboccbuna u 2,5 r nomumepos. ocdun (1-aqu6yTuocPuHobyTHH-3 


¢ npumecamn). T. Kur. 95—96°/5 wm, dj’ 0,8448; np 1,4830. 


Hataeno %2'C°73,85; 73,92; H 12,17;.12,08;'P 13, 20 
CyoHo3P. Brruucmeno %: C 72,68; M69: De OZ 
Vi-x. cnextp: 725 cp., 783, cp., 905 c., 960 ca., 1005,¢03, 1035 Gites LOD 2.611. 
1094 cu., 1200 cn., 1281 ca., 1339 ca., 1376 cp., 1415 cp., 1460 c., 1563 — 
1600 cx., 1816 cn., 1960 0. ca., 2120 ca., 2860 0. c., 2873 0. ¢., 2927+ O1- Cr 
mar 0, c., 6083 en., 3318 ¢. cu-*. 
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Lip nC ore Nine rere AUTHHARUITHAhochHUAA K BUHAY 


MeTHaAanetuaeny. Ionyueno 4,5 r pochuna u 4,5 r ocrarKa. Wee | 


(bocunonentaquen-2,3. T. kun. 60—61°/5 mM, d®° 0,8697; nb 1,5050. MR Hak} 
meno 54,01; BpraucmeHo 53, 07. 


Hatizeno %: C 69,50; 69,05; H 11,16; 10,98; P 19,49; 19,22 
CoHy,P. Buruucneno %: C 69,2; H 0,97: P 19,83 


Vi-x. cnextp: 720 c., 745 c., 786 c.p., 862 0. c., 975 c., 997 c, 102mm 
1060 cn., 1134 ca., 1180 cx., 1234 cp., 1281 c., 1368 ¢c., 1415 c., 1455 OFRes 
1965 c. cm~?. | 

IpucoequHeHune AUTHHAUSTHAHPOCHHAA K BHHUA 
aTHAaneTUaAeHY. Tlonyueno 4,6 r cdocpuna u 7,3 Yr octarKa. |-qnh 
arumocipuHoreKcaquen-2,3. T. Kum. 78—79°/5 wm, dj’ 0,8569, np 1,5025. MAI 
HaliqeHo 58, 78; BpruucmeHo 57,69. | 

Hlatineno %: C70; 747 70780; R23 Ae oa PS Onell ioe 
CipHi9P. Beruucneno %: C 70,50; EY A 25 1B lis) 710) 


V1.-K. cnextp: 730 cp., 763 c., 818 cp., 855, .ca., 876.0. c., 950. cn., 993 Gaal 
1036 cp., 1067 cp., 1140 ca., 1185 cp., 1240 cp., 1282 cp., 1325 cp., 1378 ep.} 
1414.°Cp.. 1458-05 Co ALG AS iciealO ore Chie 

IIpucoequHeHuHe NUTUURNOyTHAdocmuURa K BH} 
HUIITHAaAKeTHAeHYy. Tlonyseno 5 r docpuna u 7,5 ocrarKa. 1-Ju} 
OyTHacocdunorekcayven-2,3. T. Kun. 125—126°/5 mm, d;° 0,8534; np 1,4952. 
MR uatizeno 77,38; BpruucseHo 76,16. 


Haligeno %: C 73,88; 74,69; H 11,96; 12,39 P 13,24: 13,056 
CysHo7P. Boruucneno %: C 74,29; Fi 12502: P4135 69) 


V.-x. cmextp: 724 0. c., 782 c., 818 ¢., S76%09-@, S95 C1 960 ce oom 
1019 ex., 1037 ep., 1065"cp., 1091 ep., 1139°ca ft 1180 'ep.f 1198 ep 1225cemmm 
1278 ¢., 1324 cp., 1340 cn., 1378 c., 1410 c., 1445 c:, 1465 -c., 1648) cum 
1955 eemieMiat: | 

IlomyueHve TpvHaakunmhocmunos. Jlelicrauem spupvHore 
pacTBopa xOpucToro OyTHla Ha S*pUPHbIM pacTBOp JMTHHAMSTHpocHuAa Obl 
nowyyen c BBIxXo,om 60% AneTHIGyTHApocpuH. T. Kun. 41—42°/5 mm, 106— 


107°/100 mm, d;° 0,8094; n> 1,4600, uro orseyaer muTepaTypHBIM JaHHEm (1), 
AHaJOrHuHDIM TyTeM Obl NoyueH Tpu6yTHIocpuH. T. Kun. 96—97°/5 mM, 


135,5—136°/32 mm, 146—147°/50 mm, d;° 0,8191; ni} 1,4632, uro Taxxe orBes 
yaeT JIMTepaTYPHbIM JlaHHBIM (1°), 


JlenHurpagqckHH TeXHOJOrHYeckHit MHCTHTYT Ilocrynuaio 
um. Jleucopeta 4 II 1960 


UWHMTMPOBAHHAS JIUNTEPATYPA 


1B. A. Kopmep, “An Atle tp ob eA 12641076 (1959); )KOX, 30 
910 (1960). 3 Kol ssleib, A: Tzschaieh, Bem-92, Wisilo5ojeg eke Issleib, 
A.Tzschach, Ber., 92, 1397 (1959). 4A. A. Tetpos, B. A. Kop mep, JAH. 
125, 1047 (1959); KKOX, 30, 216 (1960). °© C. Bak6eus, Unentubuxauusa oprannuecknx 
coenunennit, WJI, 1957. © N. Kreutzkamp, Ber., 87,919 (1954). 7G M. Koso- 
lapoff, Org. Comp. Phosphors, N. Y., 1950. ®L. Maier, D. Seyferth etal. 
Zs. Naturforsch., 12, 263 (1957). ® W. J. Jones, W. C. Davies et al., J. Chem. Soc.. 
1947, 1446. 1° Bb. A. Ap6y308, [T. M. Bunokyposa, HW. A. Iep@uapepa, 
AAT, 127, 1247, (4959). SSAC OR. Sit ites Boobs oR si, Wee eern aq ee Am. 
Chem. Soc., 74, 3282 (1952). 4#2-A. H. Wy aosuk, H. B. Konosamrosn a, KOX 
29, 3342 (1959), 18 K. A. Kpemxkos, T. B. Tanaaaesa, Cnutermueckne MeTOMbI 
B OOacTH MeTaslIoopraH. coeyx. swuTua, Usa. AH CCCP, 1949, erp: 20:) 140 KGT sister 
A. Tzschatcth,. Ber:, 92, 704, (19b@) ee oie K aan XucmMatyauanna, 
MKOX,: 26, 3426 (1956). 2° W. C.Deaie ssw IS J omen Ghent Soc., 1929, 33. 
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Aornaye AKkagqemun nayrxr CCCP 
1960. Tom 132, Ne 5 


XHMHA 


Unen-koppecnonyent AH CCCP A. Jl. METPOB, E. A. UEPHDbIMEB u JIA TYAH-JIMAH 


B3AMMOMEMCTBHE KPEMHETUAPHAOB 
C a- W B-XJIOPHA®TAJIAHAMH WH n-AMUXJIOPBEH30J1IOM 


NMPOJIV3 STHJIXJIOPCHJIAHOB B MPHCYTCTBHU XJIOPHCTbIX APHJIOB 


Heyapuo Hamu Opli0 MOKasauHo (*,”), YTO B3aMMOJelicTBMe XMOPHCTHIX aPHJIOB 
€ KpeMHerHaApusaMu B rasoBol (chase MpH BbICOKHX TeMMepaTypax MO cxeme: 


RCI + HSiR, Cl,_, — RR, SiCls—n + HCI (1) 
(rue R — apomaruyeckul pafqukan; R’ — aKWIbHbI HIM apvJIbHbI paquKan; 
n = 0,1,2) aBaseTca OOWWMM MeTOJOM CHHTe3a apHJIXOPCHaHOB. 


A. JI. Merpossm, B. A. Tlonomapenxo u I. Oga6aman B sTOM peakWuH Obi 
MCHOIb3OBaHbI TAKHe KPCMHEFHAPHAbI Kak AMXNOpPCHaH (*) HW MeTHIXJOpCHnaH 
(*), YTO Jas10 BOSMOXKHOCTh CHHTESHPOBATb HapsALY C APYFMMU BellecTBaMu (beHuuI- 
WMXNOpCcHaH UW MeTHIdeHuIXIOpcHiaH. AHTIMHCKHMM YccCIeqOBaTeAMHM 9THM 
MeTOJIOM C XOPOLIHMH BbIXOJaMM ObLWIM MOYYeHbI pasHUHble TpudTopMerHsde- 
HWJIXJIOPCHsaHbI (°). : 

B HacTOSIeM HCCeOBAaHHH JleTaJIbHO W3yyeHa peaKIHA BbICOKOTeMMepa- 
TYPHOH KOHJe@HCalWU KPeMHerHApPHAOB Cc a- WH B-xXOpHadrasmHHaMu. Kpome Toro, 
BIIEPBbI€e YCTAHOBJI€HA BO3MOXKHOCTh OOpPas0BaHHA N-ONC-(TPHXNOpPCHIH)-6eH- 
30J1a H ero aHasOroB 10 cxeme A, a TakxKe PEHHIAUXNOPCHIaHa 3 ITHITAXMOp- 
cHlaHa HM xsop6eH301a m0 cxeme B: 


n-ClCgH4gCl +HSiClg—> n-ClCgHySiCl3-+ n-ClsSiCgH4SiCls; (A) 


C,H,Cl : 
CeHsHSiCl, —> CoHa + [HeSiClz] <-> CoHsSiCleH., (B) 


Jliat a-xmopHadraiHHa Obwio HCcIeMOBaHO BJIMAHHe TemMepaTypbl peak- 
IMOHHOH 3O0HbI Ha CTelMeHb KOHBepCHH KPeMHerHpHa HW BbIXObI MPOAYKTOB 
peaxuun. TlomyyeHuple aHHble mpefcTaBsenbl Ha pc. | uw 2 (t = 30 cek.). 

B cayuae xJlopHadbTasIMHOB, TaK Ke KaK H C APyPHMH XJIOPHCTbIMH apHiaMH, 
HapAy C OCHOBHOM peaklivel OOpas0BaHHA HadTHJICHaHXJOPHAOB MpOxo_UT 
NapaeibHad peakWuAa OOpas0BaHHsA Had*TasiMHa WU YeTbIpeXXJIOPHCTOrO KpeM- 
HUA (HIM MeTHJITPpHXIOpcHiana): 


Gui crisik acl... Cries R, Sil, 7, (II) 


CuelyeT OTMeTHTb, YTO B3aHMOJleHCTBHe KPeMHEFHAPHAOB Cc XOpHadrasu- 
HaMH HacTyllaeT pH G6ovlee HH3KOH TemMMepaType, YeM C XJOpOeH3OVI0M, 
pHuemM, Kak BHJHO 43 Ta6n. 1, B 9TOM CyyYae HaOmOJaeTCA Mpecdaqanne 
peakuuu I Haq peakuuel II. 

IIpu ucnomp30BaHHN B peakWHn B-xXOpHadraMHa, Tak %e KaK HM 4-XJIOp~ 
HaTaiMHa, MAKCHMAaJIbHble BbIXObI HacpTMJIXMOPCHMaHOB ObIWIM JOCTHFHYTHI 
npu 640° (rt = 30 cex., B-Cy,H:Cl : RaSiHCl;_,= 2:1). Bpixog B-Haprun- 
Tpuxmopcwsana coctaBusn 51%; B-HadTHiMerHALNXIOpcnsiana 41%. 

Tlonyyenupre HadTHXOpcHanb! OblIM MeTHHPOBaHbl C  MOMOLIbIO 
CHsaMgBr. a-C,,H7Si(CHs)s, Bpixog 80%, 7. kun. 118—119°/3 mm; nip, 1,5882; 
da 0,9880. 

Hafizeno %: C 78,10; 78,13; H 8,00; 7,88; Si 13,922 135,00 
9* 1099 
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B-C,oH7Si(CHs)s, Bprxog 78%; T. Kum. 102—103/1 mm; 79 1,5725; dz 0,9698. 


Hafigeno %: C 78,173 18,007 ES. 38s 6,002) 91 13), cOn dane 
CysHy6Si. Brruucneno %: C 77,92; H 8,04; Si 14,04 


Jit HapTHITpMMeTHICHIAaHOB NOJYYeHBI H.-K. CMeKTPbI MOMOMeHHA. 
Oxka3aocb, 4TO MpH UCNOb30BaHHM a-xXOpHadTamuHa OOpasy!OTCA TOMbKO 
a-Ha@THIXOPCHaHbl; MPH MCMOb380BaHHH B-xXOpHadramuHa TOMbKO B-Hat- 
THIXOpCHIaHbl. TakuM OOpa30M, H30MepH3allH XJOpHadTasIMHOB B YCOBUAX 
peakiiMH He HaOwlOMaeTCA M B3AaMMOelCTBHe MX C KPpeMHETHApHAaMU Mpoxo_UT 
TOMbKO NO cBa3H C — Cl. 

BsavMofelcTBue KDPeMHeErHAPHAOB C ri-KHXJOPOeH3OJIOM OCYILECTBIIAIOCh 
TakKe pH 640° mu BpeMeHH KOHTaKTa pearupyroulMx BemecTB 30 cek. Tak Kak 


60 : 
if fo} 
50 50 
/ 
4 40 
JO I 
20 Zp 2o “| 
10 10 
0 i 0 wa? 

560 G00 620 640 660°C 580 600 620 640 660 °C 
Puc. 1. 3apucumocTh BEXONOB Puc. 2. 3aBucuMOCTb BbIXOMOB’ Z-Cyy- 
a@-CiyH,SiCls (1), SiCla (2) u -H,SiCleCH3 (/), CHsSiCls (2) u cre- 
cTeneHu koHBepcun HSiCls (3) meHu KoHBepcuH CH3SiHCle (3) or 
oT TemMMepaTypbl peakIMOHHOL TemuepaTypbl peakUHOHHOM  30HbI 
30HbI &-CygH7Cl: HSiCls = 2:1 a-Cy):H,Cl : CHsSiHCle = 2: 1 


nN-JMXNOpOeH301 MMeeT T. MI. 53°, mofaua peareHTOB B peaKIUMOHHyi6 
30HY MpoBosusacb B pacTBOpe OeH307a MPH CweAYIOUHX COOTHOWEHMAX: 
Ciel Gl = RASiNCls—,, : Ceo. =) lez.) x1, ay 12-252, Bicaytaesseppore 
COOTHOIMCHHA JIA napbl pearentos n-ClC6H,Cl u HSiCls Berxoy n-xsopdenua- 
TpuxsopcuaHa cocraBasam 29% u n-Guc-(TpuxmopcHmNs)-GeH301a 4%, B cayyae 
BTOporo cooTHomeHHA 30 u 15% cooTBeTCTBeHHO, KPpOMe TOPO, B 9TOM CJIyyae 
oOpasoBasoch 12% ceHuTpHxmopcusmanHa. 

Jima napbt pearentos n-ClCe6H,Cl u CHsSiHCle Brrxog n-xnopdpennimerH- 
AUXsopcuana cocraBun 20% vu n-Ouc-(MeTHALUXNOpcHIH)-GeHsoma 5% (mepBoe 
COOTHOMeHHe), H cooTBeTcTBeHHO 19% u 8,5% (BTOpoe COOTHOMeHHe); Kpome 
Toro, BO BTOpOoM culyyae nmomyyeHo 15% deHHaMeTHI_uxXNOpcnmaHa. Buc- 
(XJOpCHIM)-OeH30NbI, WONyueHHBIe Kak u3 HSiCls, Tak u u3 CHsSiHCle, 
ObLIM MeTHIMpOBaHE! C WOMOMbIOCHsMgBr u nomyueHHple OUC-(TPpUMeTHJICHIM)- 
OeH3O0JIbI OKA3aJIHCb HJCHTHUHBIMH. 

n-(CHs)sSiCeH,Si(CHs)s Berxon 80%, Tr. Kun. 116°/1 mM; T. mu. 92—93"; 
T. Il. MpOOb CMeMIeHHA C 3aBeOMbIM n-OUC-(TPpHMeTHJICHIMI)-OeH300M 92°. 


Hafigzeno %: C 65,52; 65,40; H 10,07; 10,00; Si 24,68; 24,80 
CypHoeSiz. Brraucneno %: C 65,05; lal Gp gyle Si 25,04 


V.-K. cnekrp cHHTe3HpoBaHHOro Ouc-(TPHMeTHJICHANI)-OeH30a MOATBEPAHI 
CTPpyKTypy n-u3ameuleHHOrO GeH30a. TakHM OOpasoM, B yCNOBHAX peakI[Hu 
H30Mepu3allHH n-UxopCeHs0oma Takxke He HaOvlO,aeTcH M B3aNMOeHCTBHeE 
ero C KpeMHeEruypusaMu MpOXOAUT TOAbKO Mo cBasam C — Cl. g 

PesybTaTbl OMbITOB MpelcTaBleHbI B Tab. 1 (TeMmepaTypa peaKILMOHHOK 
30HbI 640°, Bpema KoHTakta 30 cex; coorHomenue ArCl : R»SiHCl;_,= 2: 1). 
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Vnrepecubie pesysbTatbl Obi MOyYeHbI Mp UCcieOBaHHM peak} 
BbICOKOTeMMepaTyPHOH KOHeHCalHH STHIAUXMOPCHMaHa C Pa3sJIMYHbIMH apHJ-} 
XJIOpHaMu. 

Ilpu temnepatype spiue 550° sTHIAMXOpCHiaH mpeTepmeBpaeT MMPOMTH- 
YeCKOE Pa3ZJIOXKEHHE C BbIeeHHeM ITHIeHA H9TaHa. B kayecTBe IIPOMeK yTOUHBIX | 
YaCTHIL OOpa3yIOTCA, BeEPOATHO, CHJIMJIbHbIe PawWKaJibl, KOTOPbIe BCTYNalOT By} 
peaklio Cc XlOpucTpIM apHiom. Hapsyy c oOpa3s0BaHveM HemocpeCTBeHHO} 
CHAMIbHBIX PalWKasIOB, BO3MOXHO OOpagoBaHve BMeCTO CBA3H Si —C cBa3H} 
Si — H. B nombsy Takoro mpexnOOXKeHUA TOBOPHT aHaJIM3 COCTAaBAa MPOYKTOB} 
peakiun. Tak, mpH B3aMMOselcTBUM XNOpOeH30Na M STHAUXNOpCHaHa (COOT- 
Homenue 2 : 1) npn 560° (t = 40 cex.) u 700° (t = 30 cek.) B mpodykTax pe-| 
aKUHH Obl OOHapyxXeHbl aJIKWJI- HM apMIXJIOPCHJaHbl, NPeCTaBJICHHbIe By 
Tas Zz 


f 
1 
: 


f 


TaOmuna 2 


IIpu 560° xon, Tipu 700° xon, TIpu 560° coe: Tipu 700° xO 


CsH;SiHCle 27 | HSiCls 5 || CeHsSiCls 12 | CsHsSiCls 23 
CoH;SiCls oy Sic, 9 || CeHsSiCzHsCl2| 8 | CgHsSiC2HsCle| 3 
CeH;SiHCls 9 | CoH,SiCls 15 || (CeHs)eSiCle 3° | (CoHassiele 7 


B ras006pa3HbIX MpofkyKTax peakKUMH HalJeHO 3HaYHTeIbHOe KOJIMYeCTBO 
srueHa. IIpu 6onee BLICOKON TeMnepaType NMPOMH3 MpoXxoAUT rryOxe, npHyem | 
(eCHUITUXJIOPCHIaH, B3aMMOJeHCTBYA C XJOPOeH3OJIOM, HallelO MpeBpallaeTcA 
B (eHWITpuxXMOpcHaH uM ubenumguxnopcunan. Jlaxe mpH Temmepatype | 
peaKUMOHHOH 30HbI 600° cbeHusqHxXOpcHaH B MpOsykTaxX peakUWH yxe He 
yMaetca OOHapyKUTb. 

Oxa3asl0Ccb BO3MOXKHBIM TIPOBeCTH peaKUHIO XJOpOeH30Ia He TOJIbKO C 
STHJIUXJIOPCHJIAHOM, HO TaKKeC STHJITPUXJIOPCHIAHOMH JMSTHI JU XJIOPCHIAaHOM. | 
IIpu s3aumogelictBuu CeHsSiCls u CeHsCl (coornomenve 1:1, npn 620°, | 
v = 30 ceK.) BepHysocb Bcero JMuIb 20% ucxoqHOorOo STHITPHXMOpCHNaHa. 
MenWITPUXNOpCHIaH Obl BbILeNeH C BHIXOOM 29%. Ananus ras006pasHbix | 
MpOAyKTOB peaKIMH MOKa3aJl, YTO B HUX comepxKuTCA (B 06. %): aTHMeHA 71; 
staHa 14,2; Boqopoga 7,3; MetaHa 4,2. B cmyuae B3aHMOeHCTBUA XNOp6eH3OWa | 
C JHSTHILUXIOpcHaHoM (cooTHomeHHe |: 1, npn 550°; t= 30 cex.) B npo- 
AYKTaX peak Opiwio OOHapyxeHo 5% cennANxsopcniaHa, 6% ceHHsITHI- 
Wuxsopcntana H 5% AMpeHHALUxXTOpcumana. 

PeakUHA STHILMXNOpCMaHa C a-XOpHadTaHHOM Obluia mpoBeyweHa mpu 
560° nu BpeMeHH KoHTaKkTa 30 ceK. (a-CioH7Cl : CoHsSiHCle = 2: 1). B to 
BPpeMA Kak B NMOMOOHEIX YCJIOBHAX B peaKkILHH C XJOPOeEH30IOM HeHHJISTHILU- | 
XMOpcHaHa OblWIO MOyyeHO Bcero 8%, BbIXOL a-HadTHISTHIAMXMOpcusana 
nocrur 21% (rT. Kun. 176—177/5; n‘f 1,5995; d;° 1,2224). Bmecte c Tem, o6pa3o- 
Baloch OKOO 30% a-HatbruTpuxsopcumana. 

B faHHow padore Oblia HCNOMb30BaHa MeTOAMKa TIpOBeeHHA OMbITOB 
aHaJIH3a CMeCH MOJlyYaeMbIX BelllecTB, OMMCaHHaA paHee (?). 


MuctutyT opranwueckolt xuMuv Tlocrynusio 
Axkanemunu Hayk CCCP 26 II 1960 


WMTHPOBAHHAS JIATEPATYPA 


+A. . Wetpos, B. ® Mupouos u gp., Mss. AH CCCP, OXH, 1958, Ne 8, 
954. 7 E. A. Uepuumes, Jiu Tyaun-auan, A. JL. let pops, JAH 127. 
808 (1959). 3 Av J “Ilerp os, BR. “Ae il of OMa pe acon Ie Ona6bauan, 
AAH, 126, 1009 (1959). 4B. A. Tlonomapeuxko, lr. Oxna6ausan, A. J. Mer 
pos, JLAH, 130, 333 (1960). 5 Aura. mar. 800280, 1958; Chem. Abstr., 53, 5197 (1959). 
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Hoxaayo Akayemun nayx CCCP 
1960. Tom 132, Ne 5 


XHMH Al 


B. H. NETPOCAH, P. B. KOCbIPEBA, A. Jl. CTEMYXOBHU u PL. B. WYJIBKEBHY 


O COCTABE NPOAYKTOB WH KHHETHKE HHUALMAPOBAHHOrLO 
AOBABKAMH OKHCHK ITWJIEHA KPEKHHIA BYTAHOB 


(ITpedcmasaexo axademuxom A. B. Tonuueeoim 8 I 1960) 


JlaBHo OplIoO OOHAPyKeHO, UYTO NpoMaH, OyTaH, H306yTaH Hu MeHTaH (!,2), Oy- 
AyuH BBeeHHbIMH B 3OHY pacnaarouleicaA OKHCH 3THIeHa HM He pacnajaroulueca 
caMu m0 cede, npH 400° mperepneBator pacnay. B Hekoropblx uccmeqOBAaHUAX 
OblIO NOKA3aHO TakxKe KaTaIHTHYeCKOe eHCTBHE pacnaaiolleHicA OKHCH 39THIIE- 
Ha Ha TepMMyuecKHH paciay sTUJIeHAa, STHMOBOrO ac:pupa, alleTasberusa u Apy- 
THX coequHeHHit (3). C Apyro cropoubl, usy4eHHe MMpOMH3a OKUCH ZTHIeHAa 

noka3aslo, YTO paca, MpOMCXOAMT c yuacTHeM pawukKasos (*,°). ITH PakTHI CO3- 
aM nouBy WIA OOcyxXMeHHA PalMKaJIbHO-lenHOrO MeXaHH3Ma BJIMAHHA OKHCH 
aTusieHa Ha TepMHYeCKHM pacnal opraHwyeckux MomeKya (*). XoTA Bompoc 
O MeXaHH3Me paciiajla OKHCH STHJICHa 3aTParMBaJICA B MHOFOUHCJICHHBIX pado- 
tax (°~1"), ero HeJIb3H CUHTATb BbIACHeHHBIM. Bce Ke B pesysbTaTe HCCIEMOBa- 
Huu A. VW. Tepenuubim TpunueTHoro Bos6yxeHHOrO COCTOAHUA MOueKyJ (*?), 
BepOATHEee MOJlaraTb, UTO, MO KpaHHew Mepe, (poTOXHMHYeCKHH pacnay U, MO-Bu- 
JMMOMY, Tak2Ke TEPMHYECKOE Pa3sJIORKeHHE OKHCH MPOUCXOAAT NO OUpayNKaJIbHO- 
My MexaHH3My (°). 

B Hactoslel pa6ote MbI H3y4aH HHHWMUpyroulee AelicTBve OOAaBOK OKHCH 
9TMIeHa Ha KpeKHHT OyTaHoB. M3BecrTHbI JIMLIb CMHHUHbIe OMbITb! B 9TOM Ha- 
mpapenuu (7). M3yyenve cocraBa MpOyKTOB M KHHETHKM KpeKHHra OyTaHos, 
WHHIMMpOBaHHOTO jOOaBKaMH OKHCH 3TMJIeHa, IIPpOBeeHO CTaTHYeCKHM MeTO- 
JOM Ha BHICOKOBaKYYMHOM yCTaHOBKe, MpescTaBJAOUleH COYeTaHHe Tpex Mmocse- 
JOBaTeJIbHO COCMHEHHBIX YacTelH: KMHETHYCCKOM yCTaHOBKH JIA H3yYeHHA Kpe- 
KHHTa OyTaHOB MO H3MeHeHUIO JlaBJICHHA, YCTAHOBKH JIA paseseHHaA MpOAyKTOB 
KpeKHHra MeTOJIOM xpoMaTepMorpaduH, yCTaHOBKH JIA CKHTaHHA BOMoposa, 
MeTaHa HW ompeyzenenusa CO (*4). 

PesybTaTbl 10 H3y4eHMIO cocTaBa mposyKToB (¢ = 10 MMH.) M KMHeETHKH 
WHUIUMUpOBaHHOrO KpekuHra OyTaHoB mpu 450° C, HavambHOM JaBeHHH CMeCH 


Ta6Oauua 1 
CoctaB MpoyKTOB HHUWMUpOBaHHOTO KpekuHra OyTaHoB (490°, Poyecy = 200 mM, ¢ = 10 MuH.) 


Bytau VW306yrTan Oxncb 9THUIeHAa 
Jlo6apkKu OKucH 9THMeHAa (06. %) 
450°, 40 mm 

4 3 5 | 10 | 10 

co 0,25 0,47 0,82 AWNe Ahad: 00, 84 

He 0) 0,64 0,62 0,88 6,02 11,86 

CH, 4,02 5,0 6,8 ies 4,94 PSN) 

CoH, tte Peale 3,26 4,4 0,9 1,52 

CoH¢ 1,47 3,0 Se 4,61 aa 7,28 

CsHe A 37 5,0 6,6 7,6 4,02 — 

C3Hg 0,36 0,43 0,40 0,76 1,75 1,36 

CaHg 0 Ome 0,62 0,76 5,89 = 

Caio 93,4 S20 ile Hg 74,29 — 
Ilpowent pacnaga 6,5 17,8 200% 28,1 29,7 
Jlimua went 42,4 ATE6 12,6 Teo ae 
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yruepoqopoya HX OkucH, paBHOM 200 MM pT. CT., B HHTepBale KOHILEHTpallHy) 
oKucH aTHeHa 1—10%, nomemensi B Tad. 1 uw Ha puc. 1—3. i 
Tlpupeyenupie B Ta. 1 WaHHbIe NO cocTaBy NpOAyKTOB decane UT 1 
MavIble OOABKH OKHCH STMJIeHa BBISbIBAIOT SHAYMTEJbHbIM KPCKUAP cyte 
KOTOpbIii MpakTuyecku mp 450° B OTCyYTCTBHe OKHCH He MPOUCXOAHT. pu 9TO ‘i 
B IPOLYKTAaX WHUWMMpOBaHHOrO KpeKHHra OyTaHOB CosepxKaTCA BCE xapaKiei 
HbIe TIpOLYKTHI Jil TepMHYeCKOTO KpeKHHTa OyTaHOB Tipu Oowee BaeCE ae 
nepatypax (550—600°). Mave 100aBKH OKHCH (1—3%) nelicrByioT HaMOouecii 
addekTuBHo. C mocueyIoulMM yBeIMYeHHeM KOHIeHTpalluu jjOOaBKH Mpolew | 
pacnaga yBemuMunBaetca Bce MeHbile. Tak, pW yBeJIMYeHHM KOHUeCHTPany 


oxuen of | yo 3% mpolenT paciaya yBeJIMYMBaeTCA OT 6,5 no 17,8, T. e. MOUTH } 


2 ibs 6 8 Mmun d 2.74) Wieisak Gan eas 
a o——> : 
Pue. 1. Bausuue 206aBok OKHCH 3TH- Puc. 2. Bavauve 206aBoK OKHCH sTuueHa -Ha! 
JeHa Ha rayOuHy pacnafa OyTaHos. CKOpOCTb HHHWNHpOBaHHOrO KpeKHHra OyTaHa: 
Konuentpanna C2H.0: a — 1%, 6 — a— 1% o6aBku, 6 — 3%, 6 — 5a 
3% ,6¢ — 5%; e — uso-CaHy, + 10%, 2e— 10% 


0 — H-CaH jo + 10% 


MIPONOPIHOHAJIbHO KOHILCHTPalHH BOOaBKH, HO C JlaJIbHeHWIMM yBeJIHYeHHeM 
jo6aBKu or 5 Zo 10% npoweHT pacnaga yBeMUMBaeTCA TOMbKO OT 22,7 No 28,1. 
CieqoBaTesIbHO, B HHHWHMpyrollleM JeHicTBHM HacTyMaeT HacCbIllleHHe, HM cJe- 
AyeT OKUNMAaTb Mpeleda MHAWMUpPOBAaHHA, KOTOPHI Obl mpeyqcKa3aH OHM U3 
Hac (1%) H OTUeTJIMBO 9KCMEpHMeHTaJIbHO OOHApy2KeH HaMM B CJlyuae KpeKuHTa 
OyTaHOB, HHYILMMpOBaHHOrO OGaBKaMH a30MeTaHa. 

IIpu qoOapke okucu, paBHow 10%, pacnagq focTuraeT npHOmu3vTenbHO 
30% (pH Mpounx paBHbIX yCJIOBHAX TvlyOMHa MHHWMMpOBaHHOrO KpeKuHTa 
v3s00yTaHa HWKe, 4YeM JIA OyTaHa). CoOcTBeHHbIM pacnay OKHCH 9THIeHa He 
MOXKeT OOLACHUTh HH CTOJb PryOokoro pacnaya OyTaHOB, HH NMOMHOTO cocTaBa 
MpOyKTOB, TaK KaK OKHCb 9THIeHa B YMCTOM BHJle JlaeT MpU pacnane HeOoub- 
mue KonMuectBa He, CHy, CeHy, C2He u CsHs (cm. taba. 1). 

B WHHUMHpOBaHHOM KpekHHre OyTaHa HaGwOawTcaA OObIUHbIe WIA TepMu- 
yecKOrO KpeKHHTa MpH Ooylee BLICOKHX TeMMepaTypaX COOTHOICHHA BbIXOOB 
MapHbIX mposxykKToB (CH, — C3He, C2He — C2H, wu He — CyHs), Ho npu Manon 
KOHI[eHTpaluu WHuUMaTOpa (1%) HampaBmeHHaA eMeTaHHsallud M JesTaHHu3a- 
WMH PaBHONPaBHb, B OTHE OT OOLTUHOrO KpeKuHra. C yBeMYeHHeM KOHILeH- 
TpalluH OKMCH sTUNIeHa (3—5%) HauMHaeT MpeobaqaTb peakiuaA JeMeTaHH- 
3allMH, KaK 9TO MMeeT MECTO B OOBINHOM KPeKHHTe. OTOT MOCONbITHBIM (bakT 
yKa3bIBaeT Ha TO, 4TO NO BAMAHHEM HHHIMaTOpa B TeYeHHM KpeKHHTa MpOHCxo- 
AT CBHI B CTOPOHY JeMeTaHH3allMH, KOTOPHIN Obl] OOHAPyKeH B OObINHOM 
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pekuHTe OyTaHoB. Ha6sioqaembiii caBUr BeposTHee BCero OODACHUTS MIpH 
OMOLH THMoTesbl 06 M3OMepH3sallHH OyTHJIbHbIX palMKasIOB BO BTOPHUHBIe 
YTHJIbHbIe pawukKaubl (1), 

Toppimennpli BpIxo, CH,4, CeaHe u He m0 cpaBnenuio c OOBINHBIM KpeKHHTOM 
ObACHAeTCA PacnaqOM OKHCH. CpeqHAA DMHa Menu, ompesersemaa m0 oT- 
HOWeCHHIO CyMMbI Oe*HHOB K OKHCH yrsepola, CHayasla BOSpacTaeT C yBeJIU- 
yeHHeM OOaBKH, MpOXOMMT uepes Mak- 
CHMYyM H 3aTeM CHOBa Mafaer Jompenena, 
KOTOPLIN HaOsIOJaJIcA TAKE B OOIMHOM 
KpeKHHre. 

AnaJlorMuHad KapTHHa Ha6vofaer- 40 
CA B HHHILMHpOBaHHOM KpeKHHre H30- 
OyTaHa, C COXpaHeHHeM~ mpeuMylect- 
BEHHOCTH HallpaBeHHH paciaga, KOTO- | gy 
pble XapaKTepHbI Id OObIYHOrO Kpe- %& 
KuHTa (14). Heckombko 3aBbIILeHHbIIi ee 
BbIxon He, CH, u C2He cBa3au c pac- 
maylOM OKMCH. 

PesyJIbTaTbl U3yYeHHA KMHeTHKU 
MHUILMMpOBaHHOTO §=KpeKHHTra OyTaHOB 
M0 H3Me€HeHHIO JaBJeHHA B peakllMoH- J@ 
HOH 30HE C yueTOM paciayla OKUCH Mpe- 
CTaBJICHbI Ha puc. 1—8. 

KPpuBbIe 3aBMCMMOCTH TulyOHHEI pac- pyc, 3. Bauanne riyOUHbI MHAWM pOBaHHOre 
maya (X) OytaHos or BpemeHH (puc. 1) xpexuura 6yTaHa © Ha .MoHOMOmeKyApHYIO 
MOKASbIBaIOT, UTO S*PPeKT HHHILMHPOBa- OCToALHyIO CKOpocTH: a — 1% 2o6aBKn, 
HUA 3aBHCHT OT KOHIeHTpalluu OKUCH 68%, 6 = 90/0, e104 
9THJIeHa, MH XOPOWIO aNMpOKCHMUPYIOTCA 3aBHCHMOCTHIO, BbIparKalouleH Hacpllile- 
Hue B HHHILMMpyIOUleM JleHCTBHNU: 


X = b(1 —e-47), (Ip 


B KOTOpOH a u b — HeKoTOpHle MocToAHHbIe, a 7, — KOHICHTPallHA OKHCH U 
X — ray6una pacnaja (BbIpaxkaeMble B MM PT. CT.). 


PERG RG 2p Gene, 
Xf, ——> 


AP 

HauambHad CKOpOCcTb HHHWMMpOBaHHOrO KpeKHHTa OyTaHa (Ww oar A 100) 
YBCJIMUMBAeTCA C YBEJIMYCHHEM KOHICHTPalHH HHUWMaTOpa UW B KaxKJOM OTJeJIb- 
HOM culyuae ObICTpO NajlaeT CO BpeMeHeM, RocTuraAd HeKOTOPOrO MpesesIbHOTO: 
3HaYeHHA, MpaKTHYeCKH He 3aBUCAIeFO OT HayaIbHOH KOHIWeHTpPaluu WOOaBKu 
(puc. 2). Kpuppre ckopocTH HHMWMUpOBaHHOTO KpPeKHHTa aHaJIOrHuHb!l KPUBbIM 
CaAMO3aMEJIAIOULETOCA WIM 3ATOPMOXKEHHOTO OObIUHOFO KPeKHHTa, MOyYeHHbIM 
Hamu pauee (°). 

KuHeTHKa HHUILMHpOBaHHOrO KpeKHHTa, KaK M OObIUHOTO, HMeeT XapakTep 
caMosaMeIMIOWeroca MpokyKTaMM mpollecca uM oMuCHIBaeTCA ypaBHeHHeM (**): 


> dl 4 5% 
caMosaMeqImIOMuxcH peak [uuyecca u Mpocra: — Inj—y = Ry t+ BS 


(puc. 3). 

MexaHu3M HM KMHeETHKY MHHWLMMpOBaHHOrO oOaBKaMM OKHCH 9TMNeHa Kpe- 
KuHa OyTaHOB MOKHO MHTePMpeTupoBaTb B PaMKaX Mpe/IORKEHHOM OMHUM U3: 
Hac TeOPHN ABOMHOFO JelcTBuA WoOaBoK (1%,14,1%), B KOTOPOH yUHMTbIBAeTCA He 
TOJIbKO HHMUMMpyioulue, HO MH MHTHOUpylouve CBOMCTBa OKHCH STHJIeHa ; 

Muuuuupyrolive CBOMCTBa OKMCH 9THJIeHa, MO-BAMMOMY, CBOAATCH K peak-- 
IMAM pacnaqa c yyacTHeM OupayuKaJoB: 


H»C—+ CH, —~ CH,—-O—CH, —— CH,COH —> CHy+COH —= CH3+CO+H (1) 
SPA 
O 


HAH 
H,C—CH, —=— CH,—CH,—O —= CH3COH. CH;COH+R —= RH*+COrCH, UD 
oe 
QO : 
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TopMosaulHe CBOHCTBa BO3MOXHO CBA3AHbI C peakilHeH 


R+ DiGi Oi lidar HeG—Ch (ID 

» | 

B KOTOPOH paMKaJI KOJIbYaTOFO CTPOCHHA ABMIAeTCA MCH€e AKTHBHBIM, CKJIOH} 
HbIM K JMMepHsallu (HK MOJIMMepH3allHh). 
Oynnaxo, ecm B pon R B peakiun (III) BpicrynaeT MeTHeHOBbIN paluKadl 
BO3HHKAaIOWULMA, HalmpvMep, mo peakIlHu 


H.C-ECH, —+ H,C—O—CH, —= H,CO + CH, av). 
S 
O 


TO, BCTYMasd B peaKILMIO C OKHCbIO 3THJIeHa, OH MOET MaTb CHs-paluKas, CMO} 
COOHBIM Pa3BHBaTb IWenH. 

Ha OcHOBaHHH SKCHePpHMeCHTAJIbHBIX JAHHbIX MO KHHETHKe paciiajla H COOT 
BETCTBYIOMNeH PaHKaJIbHO-lenHOH CX€MbI MHHIMMPOBaHHOrO KpeKHHTa, B KOTO} 
POM MbI IIpeHeOpersiH TOPMO3AULHM JeCHCTBHeM OKMCH HW MpOAyKTOB Ha paciiay) 
Mbl BBIYHCIMIM KOHCTaHTY CKOpocTH pacnafa oKucu sTHeHa (450°, Ky =] 
= 0,20 mun-!.) m sHeprMio =akTHBallMH pacnaya, OKa3aBllyiocAd paBHOH 
51,2 KKaul/Monb, 4YTO HaXOMUTCH B XOPOLIeM COrslacHH CO 3HaYeHHAMM 52 KKad} 
wu 50 KKaul, HaliJeHHbIMM B NIpexHUX paodoTax mo pacnany oKucn (*,”). 


CapaToBckult rocyapcTBeHHbI YHHBepcuTeT Tlocrynuuo 
um. H. IT. Uepuenuesckoro 10 VII 1959 
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XHMH A 


A. B. CEMEHOBCKHH, B. A. CMHT u B. ©. KYYEPOB 
O MEXAHW3ME LMKJIM3AWHH MCEBJOMOHOHA 


(I pedcmaeaeno axademuxom B. A. Kasaxcxum 27 II 1960) 


B mpollecce W3y4¥eHHA CTPyKTYPHOM HampaBMeHHOCTH WHKH38aluM mMceBsO- 
OHOHa HaMH ObIIO MOKasaHo (1), YTO MepBHYHbIM MpOLyKTOM STOH peaKILHH AB- 
ATCA %-HOHOH, KOTOPbIM B 3aBMCHMOCTH OT yCJIOBHH WMKIM3allun (Temmepaty- 

Da, BPeMA peak HM KONHYeCTBO WHKIHB3yrollero areHta) cnoco6eH B TOH HI 
HOM CTeleHH H3O0MepH30BaTbCs B B-HOHOH. Bomee nOoApoOHOe paccmorpenne m0- 
YUCHHBIX HaMH JaHHbIX NOKasaJIO, YTO OOpaso0BaHHe B-HOHOHA B IIPHMeHAB- 
MXCA YCJOBHAX HEMb3H WeJIMKOM OTHECTH TOJIbKO 3a C¥YeT H30MePH3allHH a-HO- 
OHa, TaK Kak KOJM¥eCTBO B-H30Mepa B CMeCH OOpa3yIOWMXCA HOHOHOB Bcersa 

OKasbIBaeTCA OOJIbINe, YEM MPH HeMmocpeACTBeHHOM U3O0MepH3aluH uNCTOrO 

1 HOHOHA B TEX XK YCIOBMAX, MPHYeM 9TO PaCXOrxKeHHE BHIXOMMMO 3a Mpesesbl 

ONMOKH OnbITa. Kpome Toro, OblIO MOKa3aHO, 4YTO WaxKe B TEX YCOBHAX, IpH 

KOTOPbIX H3OMePpH3alHA o-HOHOHA B B-HOHOH NpakTHyeCKH He MpONCXOLUT 

(--70°), Heu3MeHHO HaOvIlOfaeTca OOpasoBaHue 10—12% B-n30mepa. 


R A 
R=H, CH, 


Oxa3a0cb, 4TO MOAOOHAA %e 3AKOHOMEPHOCTH HaGwoMaeTCA MW MPH WAKIH- 
sal MICceBAOHpoHa upH —70°. B 9ToMm cslyyae Take OOpasyeTcaA NpewMylect- 
3CHHO o-H30Mep c mpHMecbio (oKOIO 7%) B-upoHa. B uucTOM Buse B-HpoH 
MOxKeT ObITb MOMYUeH, TaK 2Ke KaK HM B-HOHOH, IPH H3OMepH3allHN a-H30Mepa. 

[IpumMensaBuiMeca HaMM yCJIOBUA WHKJIM3allMM MCeBOMOHOHA UH TceBqoupoua 
IBMAIOTCA YCJIOBMAMM CTepeocnelMpPHyecKOH WHKIN3aUN (?), H ObiO cyulecT- 
3CHHO BbIACHHTb, B KaKOM CTEMeHH CTPYKTYPHaA HalpaBJICHHOCTb 9TOM peakWHu 
3ABHCHT OT TeOMeTpHyeCKOH H3OMepHH HCXOHOrO KeTOHa. EcuM Opt noqoouax 
3ABMCHMOCTb Mesa MECTO, TO MOXKHO ObiIO Obl CUHTAaTb, YTO OOPasoBaHHe HeOOUIb- 
yoro KOmMuecTBa B-H30Mepa ABJIACTCA Pe3YJIbTATOM IMKIM3alHM WHC-POpMEl, 
<OTOPad MO*KeT MPHCyTCTBOBaTb B HCXOMHbIX NMCeBAOHOHOHE HU IICeBJOMpOHe. 
To qaHHpim luna (%), WuKIM3aluaA WHc- HM TpaHCc-MCeBJOHOHOHOB IIPHBOLMT 
< OHHAKOBOH CMeCH HOHOHOB, OMHAKO MIpHMeHABLUIMeCA HM YCJIOBHA WMKJIM3a- 
[HH 3aCTaBJIAIM C OCTOPOXKHOCTbIO OTHOCHTbCA K 9TOMY BbIBOJY. 

-C YebiO OKOHYATeIbHOFO HU OAHOZHAYHOFO pelleHHA 9TOTO BOMpOca, BECbMa 
3AxKHOFO JIA BbINCHCHUA MeXAHH3Ma PeakI\M WHKIM3allWM, HaMM Oblla usyye- 
1a IMKIM3allMA YMCTOFO TPaHC-IceBOMOHOHA, CMeCH IMC- H TpaHC-H30MepoB, 
lOMYYeHHOM H3 IpHpogHoro WuTpaA u coxepxKamel 12% wWuc-mceBLOMOHOHAa 
3) @ CHHTeTHUeCKOM CMecH WMc- HM TpaHc-H30mepos (1 : 1!) B ycOBMAX crepeo- 
NelMpuyecKol WHKIH38aH, MpHYeM TaKUX, KOTOPble NPakTHYeCKH HWCKMOUaIOT 
{03MOXKHOCTb H30OMePH3allM &-HOHOHA B B-HOHOH. OKa3aJI0Cb, YTO BO BCX STHX 
MyYaAX MOYYAaIOTCA COBEPUICHHO OAMHAKOBbIC CMCCH IIpOLyKTOB NUK SAH, 
ojlepKauine (m0 JaHHEmM y.~p. cnexrpa) 85—90% a-voHnona u 10—12% 
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{ 
3-v30Mepa. OTH JaHHbIe OHOSHAYHO NOKAasbIBAaIOT, UTO CTPyKTYPHax HallpaBuJlet| 


HOCTb ILMKJIM3allMH MICeBJOHOHOHA He 3aBHCHT OT WHC- HIM TpaHc-Kondury paun| 
nmpu 6—7 -,BOHHOH CBASH HCXOAHOFO KeTOHA HU oOpasoBaHne yka3aHHOrO KOWIY 
yeCTBa B-HOHOHA ABJIAeTCA Pe3yJIbTATOM He3aBUCHMOM MapadeIbHO MPOTeKak 
eH peakiHu. | 

Ucxoya “3 mpeacrapnenuit PyxkuuKu (*) 0 pou HeKsaccHuecKOrO KaTHOR} 
B Pe€aKIMAX WHKAM3aWMM H3ONPeHOHAOB, MOXKHO CJleyIOULMM o6pa30M IpescrTa 
BUTb CX€MY M€XaHH3Ma IMKJIM3allMH MCeBOMOHOHA, KOTOpPaA HanOosee MOJIH)} 
OTBeUaeT BCEM YCTAHOBJICHHBIM BBIIIe 34KOHOMCPHOCTAM 1 


ss =i 
RAZ HaKies 
Pr 
H H 4g 
mpaxe 
H 
Az H 
R. 
H : x . A H 
H 
R 
z la p 
“ ¢ 
‘\ 4 
4 Y 
we oo oe ue 
x Z 
=), H? 
: — R . Seueaae H 
A H H H 
IV WW ree 


[lockombky oOKagasocb, YTO CTPyKTYPHaA HalpaBJIeHHOCTh WUKIM3alnu H 
3aBUCHT OT KOHPHrypalluu UCXOJHEIX KETOHOB, OOpa3s0BaHHe KOHCYHBIX MpOsy 
TOB peaKILHH MIpOHCXOAUT He Yepes MPOMEXYTOUHLIe MPOCTPaHCTBeHHO (PUKCH 
poBaHHble (popmpr (I un Ia), craOuiu3all\uA KOTOPbIX B COOTBETCTBHM C OOLLHM 
3a€KOHOMEPHOCTAMH peak SMMMHMpOBaHHA (°) omKHa Oblia Obl WaBaT) 
&%-HOHOH M3 TpaHC-ceBAOHOHOHA UH B-HOHOH 3 ero Wuc-H30Mepa. Mcxoaa u& 
3TOrO HeOOXOLMMO AONycTUTb, YTO OCHOBHBIM HalpaBseHHeM cTaOMIM3allHt 
OOOHX BO3MOXKHHIX HekslaccHyeckHx KaTHOHOB (II u Ila), oTBeuatonlHx TpaHe; 
HW WHc-~popMaM TICeBJOHOHOHA, ABJIACTCA IIpAMOe 3aMbIKaHve WMKa C NepesqBUK 
KOH JBOHHOM CBA3H B a-MOOMKeHHe, MO aHasIOrHu c peakiHen Ilpuuca u KaTHO, 
HOTPOMHBIMH TMeperpynmupoBkamu. Takoe HalpaBsleHve peakIHH flemaeT 0, 
HATHBIM NePpBOHauaJIbHOe HM TIPeHMYyUIeCTBeHHOe OOpa30BaHNe a-nHoHOoHa (IV, 
WM He€3aBHCHMOCTb STOFO pe3yJIbTaTa OT WHC- MH TpaHc-KOHpurypaluun UCKOLHOT¢ 
KeTOHA. | 

OyHakO HapsAy c STOM OCHOBHOH peakl\HelH UMeeT MeCTO PpeKOMONHAILMA He- 
KJlacCCH¥ecKHX KaTHOHOB (II u I1a) B OfuH M TOT Xe KMaccM¥eckHH KaTHOH (III). 
HanOovlee BEPOATHAA CTAOMIM3aIlMA KOTOPOFO MPOHCXOLUT B pesyIbTaTe OTILeM- 
JIGHHA TPeTHYHOrO aTOMa BOROpoOsa Cc OOpas0BaHHeM COMPAKEHHOM CHCTeCMB 
8-v3s0Mepa (V). Oro moO6ouHoe HanpaBseHHe peak WUKIM3alMH OObACHAe) 
NOABJICHHe B CMeCH B-HOHOHA, KOJIMYeCTBO KOTOPOFO JOMKHO 3aBHCeTb TOIbK¢ 
OT COOTHOIMeHHA CKOpOCcTH oOOpasoBaHuaA KaTMoHa (III) u cKopocru npsmor 
WUKIU3alMW HeEKIaCCHYeCKUX KAaTHOHOB B a&-HOHOH (IV). 

VsyuuTb KMHeTHKy STOH MOOOUHOM M NapamNenbHO MmpoTeKatouleH peakItut 
He IIpeAcTaBIAeTCA BOSMOXHBIM, TaK KaK H3OMePH3allUA a%-HOHOHA B B-HOHOE 
JOKHa MIPpOTeKaTb TakxKe Yepes MPOM»KYTOUHOe OOpasoBaHHe KAaccMyecKOr 
KaTnoua (III). EquHCTBeHHOM BO3MOXKHOCTHIO NOBJIMATb Ha CKOPOCTb PeKOMOH 
HallHW ™-KOMIMJI€KCa B KJIaCCHYeCCKMH KATHOH MOPJIO ObITh H3MeHeCHHe MpHPOrE 
PacTBOpHTeIA, B KOTOPOM JOJDKHA OCYINeCTBIIATbCA HM3KOTeMMepaTypHas 
KUCIOTHAA WHKIM3allUA MCeBOHOHOHAa. OWHAaKO TOMbITKa 3AMeCHUTb HUTPonapa 
(UHI APyruMu pacTBOpHTeAMH (yIIeEBOLOPOAH, TaNOMMHEIe ANKUIbI, KUTKHI 
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O., IPOCTbIe H CMOXHbIe SPUPbI, A2APHbIE KHCJIOTHI Ui T. 1.) He yBeHYasacb yc- 
eXOM, MOTOMY YTO Np HH3KOH TemMnepaType 3TH pacTBOpHTeIM HOO m10XO 
ACTBOPAIM CepHyl0 KUCIOTY, HOO MOUTH NOMHOCTHIO NOMaBAAIM ee KUCABIE 
IBOHCTBA. 

OOuIMpHbI MaTepval MO WHKIN3alHH M30NpeHOHAHDIX coeqMHeHUl (8) 
IOKA3bIBaeT, UTO HCKJIOUNTEbHOe HIM MPeCMMYylleCTBeHHOe OOPas0BaHHe a-H30- 
€pOB ABJIAeCTCA OOULeH 3AKOHOMEPHOCTHIO 9TOM peakIMH M NOSTOMY Mmpemarae- 
ad CX€Ma Me€XaHV3Ma IMKJIM3allMH, MO-BHMMOMYy, MMeeT OOMH XapakTep. 
OcyxaBluMecH panee Ha mpuMepe nceBgonoHoua (’,*) cxeMbI MeXaHH3Ma ILMK- 
usallu He MOryT CUNTATbCA YAOBMCTBOPHTeILHbIMM, TAK KaK OHM He OTparkaloT 
TOH OCHOBHOM 3aKOHOMepHOCTH. 


QIKCNePAUMeHTAAbHAA “acts * 


B peakIlH WMKIM3allMM UCMOb30BaIHCb: 1) NCeBAOMOHOH, MOJIyYeHHbI u3 
PpupoLHOrTO WuTpalA; 2) Tpanc-nceBXOHOHOH, MOMyYeHHbIM M3 YNCTOrO repa- 
vola (pereHepHpoBaHHOrO U3 KpuCcTadMYecKOrO Anenusyperana c T. nu. 80° 

M OUMINCHHOrO OT MpHMecH ueHuaMMHa xpomatTorpadueli Ha OKHCH 
aJIOMMHUA) WYT€EM OKHCJICHHA HW OJHOBPeMeHHOH KOHeHCallHu Cc alleTOHOM (°). 
PHMeCHABIUIMHCA TpaHc-MceBJOHOHOH MMe T. KMHM. 112—114°/1__w, 


np 1,5308 u papan c BExofom 90% 2,4-nuHuTpoceHuIrMypa3soH, T. ma. 
148—149° (metaHon-qHoKcaH) (3); 3) cMecb TpaHc- MH WHC-MCceBOHOHOHOB, Mosy- 
qeHHad CJIEAYIOUUM WyTeM. OunileHHbI repaHHod! H30MepH30BaJIcA B Hepom ** 
B MpHcyTCcTBHH efKoro HatTpa ('°). HempopearupoBaBluin TrepaHHod oTenAICA 
IByKpaTHOW OOpaOOTKON XJIOPHCTHIM Kabiwem. He pearupyloulHl c xMOpHcTHIM 
KaJIbILMeM OCTATOK TlepeBOLMICA B WudeHusypeTaH, MpwyeM H3 MaTOUHOrO pac- 
TBOPa JMPeHUypeTaHa BbIJeMAMOCh elle HEKOTOPOe KOMHYeCTBO [udeHuITYpe- 
TaHa repaHvona. HekpuctaiiM3yiowlwica OcTaTOK MOCsIe OMBIIeHHA Obl mpe- 
BpallleH B CIHPT, KOTOPbIH Moce xpoMaTorpaPupoBaHUusA Ha OKHCH aJOMHHHA 
apa Wudenusyperan c T. nt. 54—60° (*4). Okucaenue STOrO cnupTa Cc OJHOBpe- 
MCHHOM KOHJ[e@HCallvel C alleTOHOM IIpHBesIO K CMeCH TpaHC- HW WHC-MCeBJOHOHO- 
HOB, COCTaB KOTOPOH OMeHHBaJICA MyTeM pacKPUCTaMIM3alMu UX 2,4-,MHUTPO- 
eHUITHApasOHOB (MeTaHOJHOKCaH). OTHM NYTeM OblIO MOKa3aHO, 4TO NOy- 
YeHHaA CMeCb COJepxKHT PaBHble KOJIHUeECTBAa TpaHC- HM IWHC-MCeBJOHOHOHOB, 
2, 4-MHUTPOeHMJITHApasoHb! KOTOPHIX MaBaTca mpuH 148—149° (meraHou- 
muokcaH) Hu 118—120° (meraHom) coorBeTcTBeHHO (°). 

ITlukau3auqua ncepqouoHOHOB. a. K pactsopy 3,0 mn 100% cepHou 
KuCOTH! B 10 Mia HUTpomponaHa mpH —70° 3a 4 MuH. MpHOaBJANach OxaxK- 
jennaa cvecb 2,0 r tTpaHc-mcepqonoHona u 5 MJ HuTpoNponana. Ilocue 
epeMellIMBaHHuA B TeueHve | yaca peakKIMOHHaA Macca pa3slaraJlacb BbIJH- 
BaHHeM (pH mepemellMBaHuH) B cMecb 40 Mi BOJbI cO JbqoM u 30 MI 
rexcaHa. BouHad “acTb TPwxKAbI IKCTParMpoBasacb TeKCaHOM, TeKCaHOBbIH 
PaCTBOP IIPOMbIBaJICAH BOOM, pacTBOpOM OuKapOoHaTa HaTpHA, CHOBa BOO 
A cyluusica Hag noTawiom. Ilocme oTroHKM reKcaHa H HATpoMpolaHa OcTaTOK 
feperousuicd B BakyyMe. Ilonyyeno 1,55 r BemjecrBa c T. Kum. 75—78°/1 mM 
a 129 1,500; ocrarox 0,3 r. Y.-c. ciekTp 9Toro NpOAyKTa WMKAM3al\MH UMeeT 
huaxe 227 Mp, © 13400 HW dAyaxc 294 my, € 1300, uro oTBeyaeT cofepxKaHHto 
90% a-voHoHa u 12% B-noHOHA. 

_6. Liuxnu3anuna cmecu Tpanc-uunc-mceBgonononop (1:1) mpoBogusmacb 
B CTporo aHaJlOrMuHbIxX yCOBuAX HM IpH 9TOM MoayyeHo 0,8 r npogyKta c 
r. Kun. 81—84°/1 mm u ni81,4990; ocraToK 0,5 r. Y.-c. cneKTp mpozyKta 
IMKJIH3aUWH MMeeT Avaxc 227 Mu, © 12080 UW dnaxc 294 mu, ©1275, uro oTBe- 
qaeT cofepxKaHuio 83% a-HoHoHa u 11% B-MoHOHAa. 

B. Llukmm3auua MmceByOMOHOHa, MouyyeHHOrO U3 MpupogHoro UWMTpaa 
B TeX Ke YCMOBHAX, MpuBena K 1,5 r mpogxyKTa c T. Kum. 78—81°/] mM 
 * BrmowHena npx yyactun T. H. Uepnosoit. 

** Vimeroulvecd B sIMTepaType JaHuble (°) 0 BOSMOxKHOCTH BHIMeeCHHA HEpOdla NyTeM XPOMaTO- 
“padun Ha OKHCH aJIOMHHUA MposykKTa peakiUHu repaHus6pomuya c alleTaTOM KaJINA B PaCTBO- 
ye MUMCTHIPOPpMaMufa OKa3aJINCb OWIMOOUHBIMH. 
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Cire 1,5000; octatok 0,3 r. Y.-ch. cMeKTp MMeeT Ayaxc 227 mw, © 12790 
Q 


huaxe 294 mu, ¢ 1306, uro oTBeuaeT comep2KaHHo 86% a-HOHOHA u 12% 3-HOHOHE| 

r. Tompirka W30MepH3auvi o&-HOHOHa B B-HOHOH B CTpOro aHaJOrHuHbl | 
ONMCaHHbIM BbIIMe yCJIOBHAX IpHBea K BbIJeJeHHIO NpakTHYeCKM HEH3MeHeR} 
Horo o-HonoHa. M30mepu3allua B STHX YCJIOBHAX MpOTeKaeT KpaHHe Me/MIeb} 
Ho, u 3a 10 uac. cofepxanue 8-HOHOHAa BbIPOCIO C 5% B HCXOHOM &-HOHC} 
He yo 8% B mpomykKTe peakunu. Y.-c—). CIeKTp HCXOMHOTO &-HOHOHA HMEF 
Laake 227 Mu, € 13300 H Avance 297 Mp, £564, UTO OTBeYaeT CONepKaHHlo 939 
o-HOHOHa H 5% B-HOHOHa; MOcMe MpOBeqeHHA peakIHM MOJIYYeHHbIM MOHO | 
WMC Ayaxe 227 Mu, ¢ 12600 H Anaxc 297 Mu, © 830, T. e. CoMepKaI 87% a&-HOHCK 
Ha H 8% §$-HOHOHA. | 

ILukau3auua neepghoupona. HeoOxoxqumpm 1A CHHTES || 
MICeBAOMPOHa 3-MeTMIMMHAIOON Obi MOMyYeH MpHcoe_HHeHveM OpOMHCTOrO BC} 
mopoya K 2,3-MuMeTHGyTaqueHy , KOHJeHCallweH OpoOMHa Cc HaTpalleToyKcych 
HbIM S*PHpoOM, MocwelyouleH peaki{MeH alleTHJIeHOBOrO CHHTe3a, CeJIEKTHBHbIl 
rH pHpOBaHHeM MH MpeBpallleHHeM B MePBUYHbIM CNUPT MO aHaJIOrHH C CHHTe3Oly 
JMHamoona (°). OxucmeHvemM 3-MeTHuIMHaOOa C OHOBPeMeHHOL KOBE 
JIeHCallHeli C alleTOHOM Obl mOyy¥eH mceBsOMpoH c T. Kun. 105—116/1 mm jf 
n'3°1 5340: | 

K pacrsopy 15 ma 100% cepHoi KucsoTb! B 50 Mi HUTponponana npu —70} 
3a 20 MHH. 1pHOaBIAJICA OXaKMeHHbIM pacTBop 10 r nceBqoupoHa B 25 MI HUTPOF 
mponana. Ilocme nepemMemmmBaHHa B TeyeHHe | 4aca peakKIWMOHHas Macca pa3Jiaral 
JlaCb BbWIMBaHHeM (pH MepeMeuIMBaHHH) B CMecb 200 Mi BOAbI CO bAOM Hu 150 Md 
rekcaHa. Boquasd uacTb TPWxKAbI IKCTParupoBaslacb TeKCaHOM, TeKCaHOBbIH pac} 
TBOP IIPOMbIBaJICA BOLO, pacTBOpOM OHKapOOHaTa HaTPUA, CHOBa BOON U Cyd 
WMIcA Ha morawom. Ilocme orroHkH rekcaHa W HUTpomponaHa OCTAaTOK Meperoy 
HAJICA B Baxyyne. Ilomyyeno 7,3 Fr mpowykta WAkIM3alHH c T. KAT. 99—103°/1 mv 
cn 1,5020. Y.-p. cneKTp ero HMeeT Ayaxc 226,59 Mp, & 13610 H Anaxc 294 Mp 


¢ 912, uro orBeyaeT cosep»kaHuto 85% a-HpoHa u 7% B-HpoHa. 

IlpucoequHeHve K MpOAyKTY WAKIH3alHNH OLHOrO SKBUBaJeHTa BOMOpORA 
He MIPpHBeJIO K COCAMHEHHIO, JalouleMy HHAMBULyasIbHbIn CeMukKap6a30H, Ha OC 
HOBaHHH Yero HEOOXOAHMO CUUTATb, UTO NOMYYEHHIN HPOH, MO-BH]HMOMy, SAB 
JIACTCA CMECbIO CTEPCOH3OMEPHBIX &-HPOHOB ('”). CnelvasIbHble HCMbITAaHHA HPOHE 
mOKa3avJIH, YTO HASKOTeMNepaTypHaA WHKIM3alHA TCeBJOHPOHAa NPHBOMUT K Mpos 
WyKTy C BeCbMa IeHHbIMH TapPIOMepHbIMH CBOMCTBaMH. 

Hsomepu3auuax a-upoHa B B-upoH. K pacrsopy 3,0 mua 
100% cepHor KucsoTHI B 10 Ma HuTpoMeTaHa mpH —20° 3a 3 MuH. npHOaBIANaCcE 
cmecb 2,0 r nOvlyueHHOrO a-HpoHa UH 5 MI HUTpPOMeTaHa. 3a cueqyroulHe 3 MHH: 
TemmepatTypa CMecH JoBoquach Wo +10°, u peakI\HOHHad Macca MepeMeLIMBa- 
Jiacb eue 10 MuH. PasmoxeHHe M BBIJeIeHHe MPOBOAHIOCb OObIYHBIM MyTeM, 
Tlonyyeno 1,75 r npoxykta usomepusatun c T. kum. 9O—94°/1 mM c ni8 1,5140: 
Hs 0,8 r npogykrta Opiio noyyueHo 0,4 r cemukap6a30Ha B-Hpona c T. nat. 167— 
168° (u3 crupta) (72). 


VUuctutyT oprannyueckot xumun um. H. JI. 3enucxkoro Tloctynuso 
Axkayemuu HayK CCCP 18 II 1960: 
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Aorasaygn AKkagemun nayx CCCP 
1960. Tom 132, Ne 5 


XHMH 


| Akagemuk AH KasCCP Jl. B. COKOJILCKMM u JI. 1. AYHWHA 


CPABHUTEJIBHOE PHJIPHPOBAHHE MPOMMOJIOBOKUCJIOLO HATPHA 
HA KATAJIM3ATOPAX Pt, Pd, Ni 


B HacTosilel CTaTbe NPHBOAATCA 9KCIEPHMeHTAJbHbIe JAHHbIe, NO/yYeHHbIe 
IPH H3yYeHHH KaTaJIMTM4eCKUX CBOHCTB HUKEJIA, WaTHHbI MW Wawlaqud B peakiMn 
MAPOTreHU3allMH HaTPHeBOH COMM MponMoNOBOK KUcMOTH. [uaApHpoBanue “eT 
10 CxeMe: 

CH = C — COONa + Hz, —> CH, = CH — COONa + Hz —> CH3 — CH, — COONa 


MpOnHOMOBOKHCAbIL akpuuatT MpOMmvOHOBOKHCJIbIN 
HaTpHH HaTpHA HaTpHi 


JKeJIETHDIM HUKeJIb FOTOBHJICA BbililetauHBaHnem Ni—Al cnuapa (30% Ni). 
TInaTuna nomyuasacb “3 oKucH ('), a Nasmaqni us THApOOKHCH Mamaqua Ha 
yibpate OapHa (#) BOCCTaHOBJIEHHeEM BOJOPOJOM HeMOcpesCTBeEHHO B «yTKe». 
3 KayecTBe PpacTBOpHTeJIA HCHOMb30BaIcA 0,1 N BowHEIH pacrBop NaOH. Ile- 
ye THAPHPOBaHHeM KaTaJIM3aTOP B PaCcTBOPHTee HaCHIIasICA BOJOPOOM Jo 
OpaTuMoro BOoLOposHOrO noTeHHasa. [Ip rusApHpoBaHHn MpOBOLMIOCh U3Me-- 
eHHE MOTeHIMala KaTaslM3aTOpa KOMMeEHCAaLMOHHbIM MeTOJIOM OTHOCHTeJbHO 
),1 N xkanomejbHoro aueKkTpoga. IIlpomuonoBad KuCcOTa BBOJHIAaCbh B «KyTKy» 
3 KoHUecTBe 0,1; 0,2 u 0,3 r uM NepeBoqusacb B COJb MyTeM HeliTpaH- 
AM HaTPHeEBOH IWlesOUbIO. ONbITHI NpOBOLMTIHCb pH 60, 40, 20 uv 5°. Ha onHon 
jaBeCcKe IJIaTHHbI HW NawiaquA MpOBOMIOCb NMOcMeOBaTeJIbHO 4 OMbITa pH 
a3HbIX TeMMepaTypax. 

Ha puc. | npescTraBseHbI KHHeETHUeECKHe HM MOTEHIHaIbHbIe KPHBbIe THAPHpo— 
Hua 0,262 r mpomMonoBoKucioro HaTpusa Ha Pd, Ni, Pt mpu 40° B BogHo-e- 
louHOH cpege (0,1 N NaOH). 

KuHeTHueckle KPUBbIe HaM IIpeCTaBJIAeCTCA BOS3MOXKHbIM Pa3eIHTb Ha [Ba 
yacTKa: OT Ha¥aJia TMAPHpoOBaHHA AO norsomenuA 64 Mi BOLOpoya UM OT 9TOK 
OUKH JO KOHILa. J[aHHbIMH NOMApOrpaduyeckoro aHaJIH3a OblIO MOKa3aHO, UTO: 
la 9Talle, COOTBETCTBYIOINIEM MepBOMY y4acTKy KPMBOH, THApuMpyerca TpohHax 
BA3b MPOMMOMOBOKHCIOFO HaTpHA Ha 93—94%, Ha BTOPOM 9Tane ruspupyercs 
BOMHadA CBA3b AKPHsaTa HaTPHA HM OCTATOK TPOHHOM CBASH MPOMMOJOBOKHCJO- 
O HaTpHA. 

Kak BHJHO 43 pic. |, Ha CKeJIeTHOM HUKesle TPOMHaA CBA3b THAPUNpyerca Cc 
[(OHOTOHHO yOpiBatomleli cKopoctTbio. Tlepexoy or rH{pHpoBaHua TpoHHOK cBxA3H 
 JIBOHHOH Ha KHHeETHYeCKOH KPHBOH BbIPaxKeH Pe3KHM TlepeJIOMOM, 3a KOTOPbIM 
elyeT MOBbILeHHe CKOPOCTH peakUMH, XapakTepHOe JIA THAPMPOBaHHA JBOK- 
OH CBA3H. 

Takum O6pa30M, CKOpOcTb THAPHpOBaHHA ABOMHOM CBASH MpOmHOJOBOKHC- 
Oro HATpUA MeHbIlle CKOPOCTH THAPHpPOBaHHA ABOHHOM CBA3H akpMlaTa HaTpHs. 
MeLIeHHe MOTeHILHasla KaTasIH3aTOpa B aHOMHY!IO CTOPOHY TIpH BHeECeHHH COI 

pacrBop coctTaBaseT 60 MB, H3MeHeHHe ero BO BpeMaA THA PHPOBaHHA TPOHHOH 
BASH BeECbMa He3HaunTeIbHO. Ha namiaquu mepexoy OT rH pHpoBaHusA TPOMHOK 
BASH K JBOHHOU BbIPaxKeH MeHee OTHCTIMBO. Tpolinast cBa3b THpupyercsa C 
HAUHTeJIbHO MeHbIUeH, EM ABOMHAA CBA3b, HO MOCTeMeHHO BOspacralollelt CKO- 
ocrb1o. TloreHuuasI KaTaiusaTopa cMemlaeTcCaA B aHOJHy!0 OOsacTb Ha 90 MB U 
CTaeCTCA MOCTOAHHBIM, MOKA He MporMspupyerca OCHOBHaA Macca TPOHHOK 
BASH. 
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B orinune OT Maswialua WM CKeIeTHOrO HHKeJIA, Ha MaTHHe MpONHOJIOBOKHC! 
Jblit HaTpu THAPUpyeTcA MOUTH NO HyJeBOMy NOpAKy, HO C AOCTATOYHO XOPO} 
ieli CeIeKTHBHOCTHIO (10 94%). CMemleHve MOTeHWMala KaTaM3aTopa B anos! 
HyIO CropoHy cocTaBsseT 50 MB, HM TpOHad CBASb THApMpyeTCA pH NOTeHUMa 
se 1020 mB. 

Tlepexog oT rH{pHpoBaHHA TpOMHOH CBA3H K JIBOHHOH TakxKe XOPOLIO OT 
MeyaeTCa Ha NOTCHUMAIbHbIX KPHBbIX Pe3KHM H3MeHEHHeM NOTeHIHala KaTaJiHy 
3aTopa. Kak OTMe4aJIOCb BbIlle, Ipk 
THApHpoBaHHH TPOMHOH CBA3H Mpo: 
IHOJIOBOKHCJIOrO HaTpHA MOTeHIUHa.) 
KaTallH3aTopa ocTaeTcAH MOuTH M0 
CTOAHHbIM. Ho K KOHILy rHApHpoBal 
Ha TpohHoH cBi3H Ha Pt uw Pd ne 
TeHIMal KaTasIu3aTOpa pe3KO CMe} 
waeTca B KaTOJHy!0 OOaCTb, YyBe) 
JIMYMBaACb M10 aOcOIOTHOMy 3Haqde} 
Huio Ha 25 MB Ha Pt u Ha 85 MB BI 
Pd. OguHako Ha CKee€THOM HHKedI} 
uhh TE RR Nba a aa KOHEIL THA PHpOBaHHA TPOHHOM CBASI} 
{" o OTMeuaeTCA CMeILeCHHeM MOTeHIHas 


MI MUR 
J6 


2B 


6 x KaTaIM3aTOpa B aAHOJHy1IO CTOPOH?! 

\N aa sy 
‘0 <p Ha 20—30 ms. ; 
J Takum o6pasom, ecau ua Pd 3} 


Puc. 1. Kunermueckue (a) u norenttvampnpie (6) Pt ZBOMHaA CBASb FHApHpyetcaA Mp) 
KpuBbleTHApwpoBanha 0,262 r mponvosono- Gojee OTPHMAaTebHbIX MOTeHIMMa aX} 
rae tags, hgemanumets O15 NNaQH ye spoiisiag, 70 Ha eKemeTHOM HM 
glass Ept Kesle MOTeHILHadl PHAPYPOBaHHA JBOM 

HOH CBA3H MOJIOMKUTeMbHEE, YEM NOTH 

las TH{pHpOBaHuA TPOMHOH CBA3H 

Tleppoe BnomHe OObACHUMO, CCIM yyUeCTb, YTO MOMeKYJIbI C TPOHHOM CBASBK 
aycOpOupyloTcA MpouHee MOVIeKYyJI C TBOMHOM cBA3bIO. HecKobKO HeOOBIMHOK 
moBeeHhe NOTCH Masa KaTaM3aTopa Mp THA pHpOBaHHU ABOHMHOM CBA3H Ha CKe 
weTHOM Ni, OUeCBHHO, CBA3aHO C 
BHYTPUAUPpySHOHHbIMH (bakTOpaMH, 
C HEOJMHAKOBOH CnOCcOOHOCTHIO Mpo- 
HMKHOBeCHHA Pa3JIMYHbIX MOJIeKYJI B 
MOpbl KaTamu3atopa (°). 

B paOote Oplwi0 u3yyeHO Takxe 
BJIMAHHe KOHICHTpPallHyH mpomHowo- 
BOKHCIOrO HaTpHA Ha KHHeETHKy ero 
rHAporenu3alun. OTa 3aBHCHMOCTb Gt hee gf G2 Ose 
mpeycrapseda Ha puc. 2. V3 puc. 2 ‘ae ae $ 
BHHO, TO CKOpOcTh THAPMpOBaHHA Puc. 2. Bausanwe KoHWeHTpalluu mponvomoBo 
TPOHHOH CBA3H YMeHbIlaeTcA C yBe- KHMCJIOrO HaTp4A Ha CKOPOCTb ero rHifporenu3a 
JIMUeCHHeM KOHIWeHTpalluu IIpOMHO0- Pon Ha CK@JICTHOM HHKeJIEBOM KaTaJIu3aTope 
BOKHCJIOrO HaTPHA, a CKOPOCTb rHy- ead Ucn R RENEE cE ES sm 

igi bs pocTb THApHpoBaHuA TPoHHOM cBA3H, 6 — CKO 
PHPOBaHHA JBOHHOM CBA3M pacrTer. PpOCTb THAPHPOBaHHA ABOMHOH CBA3H 
nA WiaTHHbl WU Natalia nomyye- 
Hbl aHaJIOPHUHbIe pe3yJIbTaTHI. 

OcHOBBIBaxcCh Ha paHee BbICKaSaHHbIX B3ramgax (*,°), Mbl mOjaraeM, 41 
THAPHPOBaHHe TPOMHOM CBASH MPOMMOJOBOKHCAOFO HaTPpUA JWMMUTHpyerca aK 
THBAlMeH BOROposa. OTO, OY€BUHO, CBA3AHO C TEM, YTO NPONMOOBOKUCAbI Ha 
TPM MpouHoO alcopOupyerca TPOHHOH CBASbIO Ha NOBEPXHOCTH KaTaIH3aTopa 
BBITCCHAA BOLOpOA. EcrecrBeHHO, yBeJIMYeHHe KOHIeHTPaluH TpoOMHoOBO: 
KHCJIOTO HaTPpUA B PacTBOPpe MPHBOAMT K HeMOcTaTKy aKTMBHOTO BOMOposa Hi 
NOBEPXHOCTH KaTasIM3aTopa, UTO OTPUMATebHO CKaSbIBaeTCA Ha CKOPOCTH THApH 
PpOBaHHA TPOHHOU CBASH, IIPHYeM Ha CKeJIETHOM HUKesIe 9TO MpOABIAeTCA B OOM 
IWeM CTeNeHH, 4YeM Ha MaJwaquu. HexocraTroK Bofoposa Ha nNanmalnun mMomxe: 
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KOMIICHCHPOBaTbCA 3a CUET BbIXOJa'Ha NOBEPXHOCTb KaTasIM3aTOpa pacTBOpeH- 
HOFO HJM rIyOMHHOPO BOAOPOLa, HCMOsb3yeMOro B OCHOBHOM Ha FMpHpoBanue 
TpOHHOM CBA3H. 

J\pouHaA CBASb aKpUaTa HAaTPHA He OOMaaeT CHOCOOHOCTHIO B TOM Mepe 
BBITECHATh BOWOPOM C MOBEPXHOCTH KaTaJH3aTOpa, KOTOpad XapakTepHa JIA 
TpowHon cBxa3u. [losromy Bo BToOpoli NOMOBUHE peakILMM BOLOPO, MoOyuaer BO3- 
MOXKHOCTb AKTHBUPOBATbCA Ha MOBEPXHOCTH KaTasIM3aTOpa, a 3TO MPHBOANT K 
3HAUHTeJIBHOMY POCTY CKOPOCTH THApHpOBaHHA Ha CKeJIeTHOM HMKese HM MauJ- 
wavy. 

Crave, JIMMHTUpylouleH mpollecc, craHOBUTCA akTMBallMA HempesembHOrO 
coeqMHeHHA. OO STOM TakxKe CBUJETeEILCTBYeT YMCHbIUIeHHe SHEP akTUBAILHH 
‘Ha CKeJIeTHOM HHKewe € 8,0 no 6,0 kkan/Monb, Ha Nannaguu c 10,0 no 
7,0 KkasI/MOJIb. 


Kasaxckuit rocyfapcTBeHHblii yHuBepcuTeT Tocrynuso 
um. C. M. Kuposa 6 II 1960 
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10 JAH, 1, 132, Ne 5 1113 


Jloxnagn Axagemunu nayx CCCP 
1960. Tom 132, Ne 5 


XHMH 7 


Axagemux Buxkr. WH. CIMLbIH u B. A. KABAHOB | 
HCCJIEMOBAHHE MEXAHH3MA OBPASOBAHHA | 


BbICOKOMOJIEK Y JIAPHbIX 


COEAMHEHHM BOJIb®PAMA 


JIMJIATOMETPHYECKMM HM CHEKTPO®OTOMETPHYECKHM 
METOAAMU 


MexaHu3M peaklui o0Opa3s0BaHHA 
HeEHHH BOUJIb(paMa, BOSHHKAIOUWUX B 


BOIb(paMatTa HaTpuA, W3syyeH elle HesocTaTOUHO. OHM u3 Hac (1,”) Obl 
yCTaHOBJIeHO, YTO MpoTeKaroulHe 37ecb peakUMH ABJIAIOTCA MeJWICHHBIMM HU 
HUX UPpaeT CYINeCTBeEHHYIO POJIb OMHOBPeMeHHOe MIPHCyTCTBHe B pacTBOT 
HOHOB TFHJ,POKCOHUA, BOMb(pPaMaT-HOHOB H MOVJIeKYyJI BOJIbC)paMOBOH KHCJIOTE| 


B3aHMOJeHCTBYIOULUX MexKAy coOoh 3a 


L000 mun. 


HOMEHEHUC OOBEMA 


Pue. 14. Jivmatometpnueckne kpuBpie. Kon- 
nentpanus Nag;WO,-2H20 1 mom/a, mena 
jemeHua moO OCH OpfMHaT 5,3-10-3 Mu. 
ep hiee acl / WO, 20,70. 0-=26, (7 
De Dab olen WOT == 114 abr: 
8—pH 5,7; Ht/ wor = ANOS =o. 7 
4— pH 8,2; Ht/WO%” == STOe its Ta 
5 — KpucTaniMsalua uvctoro napaBombdpa- 


mata. KonmeHTpatua NaygW420a1-28 HO 
0,0064 Mom/ a 


KanWJJIAp C MOMOWbIO BAaKYYMHOH ycTaHOBKH. Mexyy Hayanom nepBoro # 
MepeHHA WM MOAKMCIeHHeM Npoxoquno 30—40 muH. — Bpema, HeoOxoqn it 
AIA YCTAHOBJIEHHA TenIOBOrO paBHoBecus. TlocKombKy mpomecc user if 
CKOJIbKO 4aCOB, IIpeHeOpexKeHHe STHM BPCMEHEM HE MOXKET CKa3aTbCA Ha OF 
Ae€JeCHHMM WHTepecoBaBllero Hac NOpAKa peakilun. 

Kpupaxt usMeHeHus OObeMOB MMeeT MHHHMYM (puss!) 
oObeMa pacTBopa CBxA3aHO C OOpas0oBaHHeM coenMHeHun — mapaBonbdpa 
HaTpHA, a yBeMYeHHe — c ero KpUCTaNNM3annel. 


BaHbl COe BeTBH KpHBOH. TlopsayoK 


HeHHA MO KOHWeHTpaiHu WO; -HOHOB, BbINHCeHHbIL Ha OCHOBe Havambts 
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BOJHbIX BbICOKOMOJICKYJIAPHbIX COCE 
NOJAKHCJICHHOM paCTBOpe HOPMaJIbHOr 


cueT OOpa30BaHHA BOJOPOJHbIX CBA3El 
Ilpu KpucTaiiMsaluu coeqvHeHHi I 
BOMHOFO pacTBOpa YacTb BOOpOHb! 
CBA3€H MOXKeT 3aMCHATECA CBASbIO Te 


paszpos WO; , 3a cuer o6o6mecTBIe} 
HbIX aATOMOB KHCcIOpona. 

Hamu O6biuia u3yueHa AHsaTOMeTp} 
YeCKHM MH CHEKTPpOPOTOMeTPHYeCKHM Mj 
TOJaMH KHHETHKa Mmpoleccos (npoucx, 
JAWUX MPH NOAKUCICHHH HOPMaJIbHO 
BOUb(ppaMaTa HaTpHA), IpHBOAAULUX' 
OO6pa30BaHHi0 aKBONOJUCOeAHHEHHMA DT} 
paBolbcpamMata HW ero KpHcrTasusall} 
M3 BOAHOrO pacTBopa. JLusaToMeTp upd 
cTaBaA co6Ooh wap o6bemom 108 ¢ 
C JJIMHHBIM KanususpoM. Temneparys 
J\MuaTOMeTpa B TepMOCTaTe NOANEpxKUlh 
jlacb c TOUHOcTbIO + 0,01 — 0,02°. C 
cueT OObeMa pacTBOpa B Kallis 
MPOWSBOLMWJICH IIpH MOMOMLH OKysshh 
MHUKpockona c TouHOcTHIO + 3 -10°4)) 
Bpivl0 yCTaHOBJIeHO, 4YTO TeMMepaTys 
BHYTPH AuslaTOMeTpa B TeyeHHe BCL 
OnbiITa paBHa TemMMepatType Tepmoctag 
TloykuceHHbIe a30THOH KUCOTOH pi 
TBOpH! NazWO, sacacbiBamucb vem 


Y Meubles 


Boi JeTaibHo uccek 
mpowecca O6pas0BaHHA aKBOMOJMCOGs 


cKopocTeH, OKas3avica 
+ o- 
Ee/WO, , roe. Ht 
tBopy Na,WQ,. 
Vsyyauica Take mpouece Kpucrannu3zannn oOpasyriouleica comH. Baio 
yCTaHOBJICHO, NTO yBeIMYeHHe OObeMa pacTBOpa CTporo NpoNopunoHabHO 
me, BHIKPHCTAIIM380BaBluehca cou. Hpn pH 8,2 u konuentpannu 
a2WO, | Mou/J1 u3MeHeHHe O6bema pacTBopa coctaBasao 0,6+1072 “Mar. 
o— i 
Ilockoibky pH JaHHOM oTHoIeHuu H*/WO, kounuectBo o6pa3yrouleroca: ma- 
paBolbpaMatTa HaTpHA MpsAMo {Apo- 
MOpUMOHAIbHO KOHWeHTpanun Na,WO,, 
TO B ypaBHeHHM CKOpocTH kpucTasmu- 


paBubim | (puc. 2) mpH nocTosHHOoM OTHOIIeHHH 


COOTBETCTBYeT KOJIMYECTBY KUCJIOTHI, oOaBJIeHHOH K pac- 


eeuun comm-V,—= K,Cr, roe V—ua- 
yp Libe AY 4 Y 
- {6 4 
= 
-48 nO? 
Le 
tal 
Ane 2:45- OG! U2 Qi 
Wwe? BO 
? “fe 
¥ 
Wes 


0 
20 L460 260 £90 


S00 IO mu 


~lgV Ug Yy 


Puc. 2. Onpeyenenne wopazka peaKuuii 06- 
pasopaHvA UW mponuecca KPHCTaqM3alHN mapa- 
BOMbpaMaTa HaTpHxA MO AuJaTOMeTpuyeCKHM 
HW cmekTpodorometpuuecKuM JaHHpIM ./ — oOpa- 
3OBaHMe Mapapolbhpamata  (fumaTOMeTpuue- 
ekuit meton); pH 5,7; H” /WO? =4,16; ¢= 
E67 °° 2— KpHcTan3annA naparombdpa- 
pera u3 moOsKHcNeHHOrO pacTsopa ,Na,WOu,; 
H /WOl =0,70; pH 8,2; ¢=26,7°; 3— 
OOpasopanve reKcaEObdpamat-voHOB § (cneK- 
TpooTomerpuyecKkut eros); Hp. = 
—()foeee pil 0,0 A— 00" 


“KoHUeHTpanuaA 2,86-10-% 


A — 


Puc. 3. Y.-cd. cmekrTppl noromenua. J— 
CBEXKCMPHPOTOBJeHHEIN MOLKHCeHHBIM pac- 
trop Na,WQO,; Konnentpauusa 0,03 momn/ a; 
pH | 6,6; -H" | WOe" =" 0,735 ote 
2—uepe3 15 mun.; 3—uepes 60 MuH.; 
pH W3mMepeHHH pacTBopbl pas6aBa- 
mucb B 100 pas; 4—cBexenpHroToBueH- 


nba =pacteop NayoW42041-28H20; Kony. 
2,86:-40" Monja; t= 100°; ~5— yepes 
2 muH.: 6—uepes 4 vaca; 7 — uepes 


16 yac.; & — pacTBOop NayoW 2041-28 H,0; 
MOJ/ JI; BpeMa - 
BbigepxKKU 10 uac.; ¢t = 100°; mpm usmepe- 
HHH pacTBop pa3sOaBnsasica B 100 pas; 


9— cycnen3sun H2WO, B Bone (~5 +1078 r/a) 


YabHad .CKOpOCTb KpucTaisusaunn, Cy— KOHIeHTpaluaA napaBoubppamata 
uv K,—KOHCTaHTa, JA ONpeseteHuA NOpsAKa mpollecca KpUNCcTaIM3salLuU 
MOXKHO MOJCTABHTb BMeECTO KOHIGHTpaluH NapaBouJlb(ppaMatTa KOHWeHTpallHio 
Na,WO,. IlopsqoK mpouecca KpHcTammusalHH NapaBolbppamMata HaTpus 
M3 MOAKUCMeHHOrO pacTBOpa HOpMaJbHOro BOuJb(ppaMaTa HaTpHA Npy 
H*t/WO2 =const no Konnentpanun WO} -vonos oKa3asica paBHbiM 3 (pue. 2). 

Vismepenve cnekTpoB MorsoleHuA MpousBoyusocb Ha cmeKTpocboTomerpe 
C®-4 Bp ynptpaduoneTowol oOnacTH Cc NpHMeHeHHeM TepMOCTAaTHPOBaHHbIx 
KBaplleBbIX KIOBeT TOMMMHOH | cM. CmeKkTpbl NOrsouleHuA MOWKUCMeEHHOrO 
pactsopa Na,WO, (puc. 3), cHATHIeE cpasy xe Mocse MOAKNCeEHHA, ped 
CTaBIAIOT CoO KpHBYy!0, KpyTO Mayalomly!o BHH3. OHako Yepes HeKOTOpoe 
BPeMA Ha KPHBOM MOABMAeTCH MOWaqKa C WeHTPOM TpH A = 256 Mu, Xapak- 
TepHan JA cieKTpa TeKCaBOJIb(ppaMaT-HOHOB, NOJYYeHHbIX MPH pachane 


auMoHa napaBosbdppamata WO, (°). Kunetuka mpouecca o6pas0Banus 
TeKcaBoubtpaMaT-HOHOB MOApoOHO usyyaslacb MyTeM H3MepeHiA VHTeHCHBHO- 
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cTH noriouenua mp k= 256 my Bo BpemenuH (puc. 4). Ilopagok peakuMu 
no WO; , onpesesieHHbili C MOMOLIbIO HaYaJIbHbIX CKOPOCTeH MpH MOCTOAHHOM: 


orHomenun H'/WO} , oKxaszasca papi | (puc. 2). Ilo u3meneHulo Hadadb- 
HbIX ckopocteii V,, V2, B 3aBucHMOcTH OT TemnepaTypbl Tj, T2, Oba ompe- 


E E 
jesleHa mo dopmyvie Vy/V2 = e ar: |g BM 9HEprHaA AKTHBALMH, OKasaBilaicHh 
paBHol 10,8 KKaJi/MoJb (pe. 4). 

CnekrpotboToMeTpHueckHM MeTOJOM u3y4aICH TaKKe upowecc pacnawa 
napaBosbpaMat-aHvoua. YcTaHoBJieHO, YTO Mp KOHUeHTpalun Mla paBoulb(ppa- 
mata ~ 10 ° Moa/a pacnay MpoucxoJUuT B JBe cTaqHH (puc. 3u 4, KpuBple 7’ 47 } 


W,,020 128 HO = 2HW,03, 13,5H,O=5WO? +7H,WO,+ 21H,0. 


1 cragqua 2 cTraqua 


Ileppaa crafqua, mpescraBisioujad coOoH peakiwio AenolwuMepH3allun 
napaBOubPpaMatT-HOHOB B  TeKCaBOsIb()paMaT-MOHbIl, UseT 0 TepBOMy 
nopayKy Cc 9HeprveH aKkTHBaluu 


E=108 xKan/mone 6 KKaJl/MOJIb, a BTOpad, OTBeYalolaA 


MOMHOMY paclilenJieHHiO TeKCaBOJIb- 
0 (ppamat-nonos jo WO; u HeWO,, 
: XapakTepH3yeTcd 9HeprMelt aKTHBa- 
uuu 11,5 KKan/MOb WH HeT Take 
10 MepBOMy NOpAyKy. 

Bopmad pasHviia B 9HeEpruax 
aKTMBalunH AByX cTaqMH pacnaya 
lapaBOubdpaMaT-aHHOHa MO*KeT yKa- 
3bIBaTb Ha HaJIWuwe B HEM pa3HbIxX 
THNOB XMMHUecKHX cBA38eH. IIpu 
Gosee BbICOKUX KOHILCHTPallMAx Mapa- 
Bombdpamata (~10? moa/m) mponece 
WleT HeECKOJIbKO M0-pyromy: mep- 
Band cTamuA ocTaeTcA TOH xe, al 
BTOpad OTBeyaeT He paciileneHHtO 
rekcaBOJIb(ppaMatT-HOHa, a mpeBpa- 
IlCHHIO €rO B aHHOH, PpOCTBeHHbIM 


100 


| es es Se | 
ee 2-250 270 290 510 330 


sai a 


0 3 60 SO 120 180 160 HO mun. 
Puc. 4. M3menenne ontTuuecKoH mOTHOCTH 
mpu A= 256 Mp, orpeualomee o6pasoBaHnio 
TeKCaBOJIb(ppaMaT-HOHOB B MOAKMCeHHOM pac- 
TBOpe HOPMAaJbHOrO BOMbppaMaTa Mw pacnany 
napaBoubipamat-aHuona. Odpasopanue reKca- 
C YM CBA3aHO 


BoAbppamat-vonos; pH 6,6; H+ / WO. = 0,73 
Konuentpayua Na,WO, u temnepatypa onbi- 
Tos: / — 0,05 mom/a; ¢ = 100°; 2 — 0,03 mon/n; 


tee) (0g wee) A sae MOTI ao ne 
0,03  moa/a; ¢t=60°; 5—0,015 moua/a; 
t= 100°. IIpu usmepenun pacrsopsr pa36as- 


aaymcb B 100 pas. Pacnagq napasombdppamar- 


MeTaBOJIbpamary, 
NOABJIGHHe MaKCHMyMa Ha CHeKTpO- 
(poroMeTpHyecKoH KpHBO (pHe. 3), 
CxoxKero C MAKCHMYMOM OT MeTaBOJIb- 
(ppamat-Houa (?). Kuneruka 9Toro 
mpolecca HaMH MOpoOHO He UCc- 


anvouna. Konmeutpanua Nay W 204-28 HO CJIEMOBaaCb. 
2,8-10-> mon/a; Cin AS es Raat 
= 100° (BHqubI mBe cTaquM pacnaya, oTBeua- B oomem Bure Mp OnESe 00 paso; 
roulue ~=KpuBEIM 7’ nu 7”) BaHHA BOJJHbIX BoICOKOMOJICKY JIA DP HbIX 
BOJIbPPAMOBLIX COeCAHHEHHH MOKHO 
IpeAcTaBUTb cede culeyIouluM O6- 
/pa30M: MIpH MOAKMCIeHHH pacTBopa NazWOQO, B HeM OOpa3yeTCaA KOMIMUJIeEKC, 


BKJNOUAIOULHH B CBOH COcTaB MoJeKyJbl HeWO,, vonpr WO] uaa HWO, nu 
H@s., CBASAHHbIE MexKIy COOOH BOJOPOAHbIMH CBA3AMH. MostekysISipHbI Bec 
Takoro arperata MOx*KeT ObITb Pa3sJIMYHbIM B 3aBHcHMocTH or pH. B Gousee 
KHCJIBIX PacTBOpaxX OH JOCTHraeT OO/bINMX 3HAYeHHH 3a cueT mpucoesuHe- 
HMA JONOMHUTCMbHDIX MOeKy H2WO,(?). Takue kKomnmeKcbl B pacTBope 
HeYCTOMYMBbI M MOCTeMeHHO NeperpyMNApoOBbIBalOTCA C MepexosOM BOLOPOLHOH 
CBASH B CBASH Yepe3 KHCIOPOAHbIE MOCTHKM C OTUeMIeHHeM Bob. IIpu sTOM 
MOXKET MPOWCXOANTh WM YaCTHYHBIM pacnay KOmMieKca. B TakoM c.1yyae CKO- 
pocTb peaKunn 


V=Kecr 


KOMILI 


; (1) 
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7 
- 
: 


rye Cena — KOHUECHTpaluA KOMIIJICKCOB, K — KOHCTaAHTa CKOPOCTH peaKIHH. 


oe pe 
pu H/WO, =const Beanunna Cyownn MpsaMO MmponopuvonasbHa KOHTer- 
TpauuH Na,WOQ,: 


Cxomna = enone (2) 
(« — kospuunexT nponopunonambuoctu). Tlogctapaaa (2) B (1), nomyuaem 
P= K (20 yo2-)" u ganee IGV=lgK+nigatnig OV J\aa mpomecca 
neperpynNHpOBKH 7 JOJKHO ObITb paBHo |, TO orpeuaer MOJIYYCHHbIM HAM 
SKCIEPMMCHTAJIbHbIM JaHHbIM. 

C yka3aHHol TOUKH 3peHMa, HalpuMep, Mpouecc o6pa30BaHHaA mapa- 


Boubbpamata HaTpua Na, oW,,0,,-28H,O moxno mpescrapuTh cmeqyIouluM 
o6pas3om: june 


+ 2 ~ 
7H+ + 6 WO2- > HLW,0% 


Bpicrpo 
a ELO 5 —H.0 5 —H:0 : 
Ors is eae re a 
H,W,O%4 > H;W,03; > H,W,0>, > HW,07) 
Mezaenno 
¢ o— 10-4 
m2 WO s. => Ween a H,O (quMepusanus) 
MeymeHHO 


Ckopocrb mpoOlecca JMMUTHpyeTCA KMHETHKOM neperpymnupoBKH mpomMexy- 


TOUHOrO MeTacTaOHbHOro KoMmleKca H7W603,, nmocrpoeHHoro WeaMKOM Ha 
OCHOBeE BOJOPOAHHIX CBA3eCH H COfepxKallero, KpoMe Toro, CBA3aHHy!O BOJy. 
CrpyktypHyt0 dopmyty 9sToro KOMMNIeKCa MOKHO W300pPa3HTb Kak 
[H30(WO,)3(HWO,)3(HsO)3(H2O)nl® wan =[3H,WO.(WO,).(H WO,)nH,O!™. 
B noulyuaroljuxcaA MpOMeXYTOUHBIX NOJIMaHHOHAaX MMeeTCHA pasmMuHOe CoueTaHHe 
BOJOPOAHbIX CBA3eH M CBA3e€H Yepes KUCMOPOAHbIe MocTHKH. [Ipu Gomee BbICO- 
KUX KOHUWeHTpaywaAx Na,WO, Kab u3 yKa3aHHbIX NOJHaHHOHOB cmocobeH 
JMMepH30BaTbCA, WaBaA AHWOHbI, COCTaB KOTOPHIX JI@KUT B mpelemax 
Hy) W 2O'e ae Wi20n 

Ilo HamiMM mpescTaBsieHHAM CyMMapHble (POpMYJIbI NapaBobipaMaTa MOxKHO 
M300pa3HTb Kak: 


1) NayoHi9W2046-23H20; 2) NayoHgW y20,5-24H20; 
3) NayoHe W4204a-25H20; 4) NayoHaW420a3-26H2O; 
Dd) Nayp He W 42049 :27H20; 6) Nay9 W 2091: 28H,0. 


B neppok dopmysie TecATb BOJOPOAHEIX cBA3eM, a B MocueqHeH — BCe CBA3H 
OCYLLECTBIAIOTCH “Yepe3s KHCJIOPOJHbIe MOCTHKH. Cyefyer OTMCTHTb, 4YTO AaTOMbI 
Bosoposa, OOpasyroujve BOROPOHEIe CBASH, HeCMOCOOHbI Ha 8aMellleHHe, Tak 
Kak moclemHee NpHBeO Obl K pacnafy WaHHOro aHHoHa. CoorsercrBue napa- 
BObpaMata TOH WIM HHOM 3 yKa3aHHbIX POPMYVJI 3aBUCHT OT ycOBU MOy- 
YeHHA HM CyMLeCTBOBaHHA coeqMHeHHA. Takum o6pa30M MOxeT ObITh pasbACHeHO 
Kam yllleecd MpOTHBOpeuHe, COCTOAMee B TOM, YTO COrlacHO peHTreHOocTpyk- 


TYPHBIM JanHEm (4) napaBombppamaty oTBeyaeT aHHOH W120j5 » a He WueOht , 
Kak cJlelyeT H3 XMMHYeCKHX UCcCeLOBaHHH. 

AnasorvuHplli cryyali HeaBHO ONHCaH JVI MeHTaOopata KauA (°), COCTOA- 
HH€ aTOMOB BOOpOsa B KOTOPOM, YCTAHOBJICHHOe C MOMOMLbIO AepHOrO Mpo- 
TOHHOFO pesoHaHca, oTBeyaeT copmyse KH,B;O0,,-2H2O. Menee Beposrua 
panee mpeluoxeHHad copmysa K(H;O).(H2B;O10) (°). 5 

Mockospckuli TocyapcTBeHHbIM yHHBepcuTeT Tocrynuso 

um. M. B. Jlomonocosa 14 III 1960 


IMTHPOBAHHAA JIMTEPATYPA 


1Buxt. WH. Cuouunu, E.A. TopuenxKosa, JAH, 95, 293 (1954). 2 Buxr. 
Mi Cn wil HH, KHX,.2,502,(1957).. ? Buxt. Wi Couns, [. no Auporesa, 
MIAH, 115, 322 (1957). “1. Lindqvist, Acta Cryst., 5, 667 (1952). °© A. Smith, 
Pe Richards, Trans. Parad. Soc., 48, 307 (1952). © W. H. Zachariaseén, 
Zs. Kristallogr., 98, 266 (1937). 
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XHMHA ¥ 


M. ©. WOCTAKOBCKUM, A. B. BOrIAHOBA, T. M. YUIAKOBA un B. B. JIONIATHH } 


BAHHJIOBbIE COENMHEHWA B AWEHOBOM CHHTE3E 
CTEPEOCNELMP®YUYECKAA HAMPABJIEHHOCTb 
JMEHOBOFO CHHTE3A BUHWJIAPHJIOBbIX IPHPOB 
C WHKJIOMNEHTAQMEHOM B 3ABHCHMOCTH OT TEMMEPATYPbI 


(IT pedcmaeaeno axademuxom B. A. Kasancxum 24 II 1960) 


B mpeapiayuiux CooGuleHHAX OblIa MOKa3aHa BOSMOMKHOCTh y4aCTHA B peak-f 
IMM J[MCHOBOTO CHHTe3a C WHKJONeCHTaMeHOM HW PeKCaXJIOPIMKJIOMeHTAaMeHOM f 
MpOCTHIX BHHUJIOBbIX HM THOBHHHIOBEIX 3¢:pHpos (~*). OKa3a0cb, YTO HAHOOMbINEH F 
J\MeHOPHJIbHOK AKTHBHOCTHIO OOJIalaeT HBOMHAA CBA3b Y BUHHMAaPHJIOBbIX H THO- } 
BHHUOBLIX scdupos. Jima 6oee NOMHOH XAPaKTePHCTHKM MOJYYeHHBIX alyK- 
TOB HeEOOXOAHMO ObINIO H3yYUHTb HX CTepeOXHMHIO, a TakxKe cTepeocrelupuye- | 
CKy!O HallpaBJI€HHOCTb peakUMH B 3aBHCHMOCTH OT TemlepaTyPpHl. 

Vceneqopanve crepeoxuMHM peak WMKIMYeCKHX JMeEHOB C (HeHOdUsaMH, | 
cojepKalluMu Ypynbl C KpaTHbIMH CBA3AMH WIM HeNOJeeCHHbIMH NapaMy | 
3JIEKTPOHOB, MpHBesO K mpaBusy Ambgepa (*) 0 «HaKOMIeCHHM HeHACbILLeHHOCTH, 
COrlacHO KOTOPOMy MpeHMylecTBeHHO OOpa3syeTcA aAyKT C 9HO-KOH*pMrypa-. 
uveH. IIpenmymiecTBeHHoe O6pa30BaHve 2HO-H30Mepa O683aHO OarompusAT- 
HbIM KHHeETHYeCCKHM (PaKTOPaM, XOTHA TePMOAMHAMHYeCKH Ooslee BbITOJeH 9K30- 
uzomep. IIpH mMOBbILIeHHM TeMnepaTypbl HACTOMbKO, TO CTAHOBUTCA BO3MOX- | 
HOM peakUMA Cc Oosee BEICOKOH 9HEprveH AKTHBALMU, JIHOO Mp PaBHOBeCHbIX 
yCJIOBHAX, HaOsOaeTCA HaKOMJIeHHe 9K30-SOpMbI WH pacxOf 9HO-:popMbI a- 
myxta (°). 

B HeqaBHO oOnyOIMKOBaHHEIX paOotax Aubyepa (°), Muka (*), Tetita (§) 
COfep2KaTCA WMHTepecHble JaHHble O BIMAHHH 3aMeCTUTeTeH B HeHOuse Ha CO- 
OTHOWeHHe OOPasyIOULMXCA H3OMEPHEIX aJyKTOB, KOTOPOe MPHBOLUT B page 
cyyaeB K MmpeoOsalaHuio 3K30-H30Mepa. 

BBuly TOPO, YTO JHEHOBLIi CHHTe3 MPOCTHIX BHHHJOBbIX SUpOB mpoTeKaeT 
pH Temmepatype He HuxKe 170—175°, npaBuno oO mpeoOmaqaHuu B ayKTe 
9HRO-POpMbI B WaHHOM CuIy4ae OCMOMKHACTCA, H KOHJeHCAallMA BUHUMAPHOBbIX 
SPupOB C IMKIONeHTAaLMeHOM TIPHBOLUT K OOpas0BaHHIO alyKTa, KOTOpHIM 
ABJIAETCA CMECbIO JBYX H38OMePHbIX 9HO- HM 9K30-CopM. 


CH—OAr OAr H OA? 
& | — od 
CH, OAr * H 


gH00-(A) 9k30-(B) 
Ar =CoHs (I), m-tper.-CyHgCoHa (IT), CyoHy (8) (III) 


IIpu paccmorpeHuu suTepaTypHEIX JaHHbix (°,1°) 6bi0 3aMe4eHO, YTO 3HIO- 
MW 9K30-H3OMepbI, Med OM3KHe TeMMepaTypbl KUNeHHA, OTMMYAaloTCA M0 ApyrHM 
(PuSHUeCKUM CBOLMCTBAM: 9HLO-H30Mep OGJIaqaeT Gestee BEICOKOM TemmepaTypoit 
MJaBJIeHHA WM MeHbIUeH pacTBOpuMocTbiO. Ha ocHoBaHMM 9sTOrO KpHcTamaH- 
yeckue Mp KOMHATHOHK Temnepatype ayyKTnt (1A) u (ILA) u 6onee BrtcoKonuaB- 
KMM ajUlyKT (IIIA), no-BuyumMomy, uMeloT 9HXO-Konurypalmio, a *xuAKHE nIpu 
KOMHaTHOK Temnepatype (IB) u (IIB) 4 HusKkonaBKuit annyxt (IIIB) —9K30-Kon- 
cburypaiuro. Mcnonbsya TpyQHOcTb KpHCTaIM3alMn SHL0-2-peHoKcuOunMKN0- 
(2,2,1)-rentena-5 (IA), Mbl onpegeHIM ero NOKasaTeb MpeoMAeHnaA H Vy eJIb- 
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HBIM Bec. Oka3a0Cb, YTO UMCMeHHbIe 3HAYCHMA STHX KOHCTAHT y 9HO-allyKTa 
BbIIMe, YEM y allyKTa C 9K30-KOH*urypalluel. 

Cnekrpockonuyeckoe HccmeqoBaHue JByX W30MepHEIX (bopM afmyKToB (1) 
uw (II) nokas3ao0, ro B M.-K. cneKTpax OOeHX MOPM YaCTOTbI OCHOBHIX MOs0C 


46 


SC 
° 


100 | 


V\ 


8 


60 


Puc. 1. Cnexrprt afo-(IA) u 9k30-anyKToB (IB) 


NOTJIOWeHHA COBMaaroT, HO Kaxkjlad (POpMa MMeeT H PA COOCTBEHHHIX MOIOC 
morsioujeHua. Hanpumep, y 3k30-ayyKta (IB) umewrca nomocn 1754, 1431, 
1381, 1095, 982, 923, 804 cm~!, KoropbIx HeT B cmeKTpe 2H10-H30Mepa (IA); y 
9Ho-anmyKtTa (IIA) umerwrca co6crBeHHHIe nomocnt 1402, 1095, 923, 807 cm7! 
(cm. puc. | u 2). Jina aHanu3a aXyKTOB, MOMyYeHHIX MPH BOSpPacTarouHXx 
Temlepatypax, Ha COjlepxKaHve SHO- HM 9K30-H30OMeEPOB MbI HCMOJIb30Ba/IM WaH- 


1 
100 lA } 16 


&0 


Puc. 2. Cnexrppt 9Hgo-(IIA) u 3K30-anayxtos (IIB) 


HbIe, MOJIYYeHHbIe C MOMOLLbIO H.-K. CieKTPoB. CoOcTBeHHBIe MOJOCKI MOTJONLEHH A 
IByX M3OMepHbIX (POPM OKa3aJIHCb HEMPHTOMHbIMH AA ITUX WeNeH BCERCTBHE 
UX MaJIOW. MHTCEHCHBHOCTH. 

IIpu usyyeHuu U.-K. CIeKTPOB OblIO 3aMeyeHO pe3koe PasIM4yHe B HHTeCH- 
CMBHOCTAX MOOC MOPMOLULeHHA, WMeroNLMxXca B CMeKTpax OOeHxX topM. IJro 
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CBOLCTBO ObWIO HCMOb30BaHO B aHaJIMTMYeCKMX HenAxX Ha MmpuMepe eH- 
okcHOumuKsorentena (I). B cmyuae aayKra (II) 9To pasmMuve BbIPaxKeHO MeHE 


pe3KO MOSTOMY 3/{e@Cb MOXKHO MpoBecTH Taébnnua ta 
TOJIbKO MOJy KOJINUECTBEHHbIe H3MepeHHA. . 

Ilpu onmpefemeHuuH cocTraBa cMecH Sa pale usemenal 
By X KOHMUTypaluH B awayKre (1) nomb- spe ae 
30BaJIHUCb MeTOJOM TrpayHpoBouHOrO Re GN one ohne 
rpapuka. [Ipu anause Opiia BbIOpaHa chopma dopa 
nomoca mormoujenua 685 cm~', WHTeH- 
CHBHOCTb KOTOPOH HanOoulee OTMMYAeTCA 170 3,40 65 35 
y usomepos. Tak Kak MpOusBOJMJ0Cb ish oF a a 

- z 0,04 a 

H3MepeHHve JIHMIb sppeKTHBHOH MHTeH Son oF a ae 


CMBHOCTH B MaKCHMYyMe MOJIOCbI MOFJi0- A 

UeHHA, TO TpakyHpOBOuHbI TpadukK Mew XO, 3HAaYMTebHO OTJIMUAIOUIMNCA 

oT npaMomHHelinoro. Ja nocrpoesusa rpayHposounoro rpacuKa (cM. puc. 3) 

HCMOMb3OBaIHCh HCKYCCTBEHHO MPHTOTOBJeHHbIe cMecu, coxepxKauive 0, 50, 

67, 83 u 100% »sxK30-popmpr. Ilo oc opuHaT oTKNalbiBalu sdpdpekTHBHYy!0 

HHTCHCHBHOCTb (x5), TO OCH aOciucc — co- 

jlepxkaHuve 3K30-H30Mepa B MpoleHtTax. Tou- jf 

HOCTb ONpeeseHHA paBHANach +3—4% mpH 

KOHICHTpalluH B CMeCH 9K30-H30Mepa Oosee 

50%, mp MeHbueH ero KOHIeHTpalyy 

TOUHOCTb OnpeseeHua OKA OBITS. 

HumxKe. Pe3yibraTbl ahatu3a MpHBeyeHb! B 
0 Tao. 1. 

TakHM OOpa30M yCTaHOBJICHO, 4TO ajl-' 

JLYKTbI J[MCHOBOTO CHHTe3a BUHHJIAPHVJIOBBIX | 

32—)HUpOB C IMKJONeHTalMeHOM SBJIAIOTCA 

CMe€CbIO JBYX H30MePHbIX (OPM, HMEeIOILHX 

9H]O- HW 9K30-KoHdurypalun. Hatiyenpl 

A 5 9% YCuOBMA paseseHHA 9THX MSOMePOB M CHATHL, 

? a c si 2 ° IX W.-K. CIEKTPBI, UTO MOSBOMMIO ONPeeATH ! 

cofepxkaHve W30MepoB B cMecH. C MOMOLLbIO 

Puc. 3. Tpapux gua onpefesenua cneKTpasbHOrO aHauIu3a NOKagaHo, 4TO pH 

» COREPIKAHUA 3K30~POpMEIB A-M aNLYKTe Hopp TeHHH TeMMepaTypbl PeaKIMM YBeJIM- 

YMBaeTCA cCosepxaHHe GOonee HU3KONNAB- 

KOTO H30Mepa (2k30~popMa). CyemaHHble HaOMOeHUA JalOT BOSMOXKHOCTb Mpo- 


BeJeHHA CTeCpeOHallpaBJIGHHOTO J{MCHOBOTO CUHTe3a BUHUIAPUJIOBbIX 3(PUpoB 
C WHKJIONCHTAXHeHOM. 


X3H* 7 
40 


IKCNeCPUMeCHTAAbBHAA YACTS 


BouqemenHue SHO, XKZ3O0H30MEPOB 2peHOKCHOU- 
UK @ 0-(2,2,1)-renteua-5 (1). 2-exoxcnOuunkno-(2,2,1)-rentex-5 Obit m0- 
JyueH KOHeHCal\MeH BUHWIeHMIOBOrO supa C WHKMONeHTaLMeHOM pH TeM- 
nepatypax 165—170°; 180—182°; 197—200°; 217—220° no onucanHow Hamu 
paHee MeToquke (') Hw uMen T. Kum. 87—88°/1,5 mM; nip 1,5500; d?? 1,0720. JIu- 
TepaTypHe Jannpre (1): 7. Kum. 114—114,5°/5 mm; nb 1,5500; d3° 1,0732. 18,27 
MO YYeCHHOPO ajUlykTa OCTaBIANH Cc 3aTpaBKow * npuH + 10—12° na 15—20 uac. 
BpmmaBlive KPHCTaJVIbI OTAeIAIM HM MepeKPUCTaMM3OBbIBaJIM M3 MeTaHOua 
2O NOCTOAHHOM TeMMepatypb! WiaBsenua. Bawio mowyueno 5,4 r BricokonaB- 
KOrO H30Mepa (9H0-popMa) c.T. nm. 39,5—40° (v3 meraHona), T. Kum. 100,5— 
101°/2,5 wm; ni§ 1,5531; di° 1,0732. 


Hatimeno %: C 84,34; 84,44: H 7,60; 7,72 
Cy3Hy,O. Brranceeno %: C 84,36; lok Gay ates 


* 
SaTpaBka Oba Mosyyena ceqyioumM o6pasom: 3 r aaykTa pactpopaim B 12 ma cy- 
xoro cepHoro Supa  ocTaBsan mpH —20—380° fo Tex nop, moka He BHInala KpHCTaJIN yee- 
KH ocanoK. Kpucraapt (0,12 r) 6bicrpo npu oxuaxKLeHHU oTMeIANU OT pactTBopa. 
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_CiekTp 9H0-H30Mepa cM. Ha puc. 1. Jia BpieneHua 9K30-u30Mepa 15,5 r 
ONYYCHHOTO alyKTa C 3aTpaBKOH OCTaBJIAIM Ha HOUb NpuO0—2°. Oryenenne 
USKONMaBKOPO U3OMepa MPOBOMMIN Ha PUbTpe C OXsar%KeHHeM npu -+ 4 + 5°. 
CTaBIUMHCA PUIbTpaT NOLBeprasH PpakUMOHHOMY BbIMOpaxuBaHHIo 4—5 pa3, 
saTeM NepeocaxkAaIM U3 MeTaHOa AO NOCTOAHHOHM TeMMepaTypbl MaBJIeHHa. 
Agomep c 9k30-Kondurypalnet (1,2r) umen v. na. 3,5—4°: tv. kun. 106— 
06,5°/3 mm; nip 1,5483; d?° 1,0652. 
Hatineno %: C 8450; 84,46; H 7,72; 7,78 
CygHy4O. Brruncneno %: C 84,36; H 7,58 
Bu lemeHve 9HAO-, XK30H30MEPOB DAT pet.Oy Tua 
eHOKCHONUNUKsAO-(2,2,1)rentreHa-5 (Il). Kongencauuet muxao- 
eHTaMeHa WH BUHUJI-N-Tper.-OyTHIPeHUNOBOTO 3acupa MO ONMCaHHOM Hamu pa- 
ee MeToquke (*) Obl nOMyyueH 2-n-Tper.-GyTudeHoKcHOumNK.N0-(2,2,1)-rentex-5 
7. Kun. 137,5—139°/2 mm. JlnteparypHpie panupie (°): 1. Kun. 135— 
135,5°/1,5 MM. Bouwpuiad YacTb MOJIyYeHHOrO aslyKta B Tevenue 2 Heli CTOAHUA 
PH KOMHAaTHOM Temnepatype 3aKpHcTasM30Baach. Kpucrasmuueckuit alyKT, 
KOTOpOMy OblIa MpunucaHa 9HQO-cTpyKtypa (IIA), umen rT. nm. 35—36° (u3 Me- 
faHona); T. Kum. /135—135,5°/1,5 mm; nn? 1,5332. 
Haligeuo %: C 84,29; 84,58; H 9,25; 8,88 
Cy7H22.0. Briuneneno %: C 84,24; Te OR NS 
He kpucrTaIM3syloullascad MpH KOMHAaTHOH TemmepaType uacTb afyKTa 
(9k30-H30Mep (IIB)) umesatT. na. 15,5—16,5° u3 Mmeranona; T. Kun. 134— 


135°/1 wm; np 1,5327; dip 1,0152; MRp uatineno 74,08; C,, He,04F BprancneHo 


MRp 73,88. 
Ineo) Y6e CRA NR Sees lel Shays Sy 5 
Cy7H220. Brrancneno %: C 84,24 il Ral 

BufweteHuve 9HMO-, 9KZ3O0H380MEPOB 28HagdTOKcH 6 u- 
mui k 1 0- (2,2,1)rentex.a-6 (II)). 

TlonyueHubili 10 OnucaHHOM HaMM paHee MeTognke (*) 2-8-HacbroKcHOuLMKJIO- 
(2,2,1)-renreu-5 c T. na. 65,5—67° moyBeprHyT fpoOHOH KpHcTaM3alluu 
i Bars Bpwio nomyyeHo 2 npogyKta. Dxupo-u30mep (IIIA) umen rt. m1. 
12,9—73°. 


Hatigeno %: C 86,60; 86,52; H 6,98; 7,14 
Cy7HigO. Buruucneno %: C 86,40; H 6,83 


3k30-H30Mep (IIIB) amen T. m1. 64—65,5°. 
Havineno %: C 86,32; 86,28; H 6,95; 6,96 
Cy7H3.O. Buruncaeno %: C 86,40; H 6,83 

Uudpakpacupe CHe€KTPBH NOMyYeHbI Ha ABYXJIyYeBOM U.-K. 
enekrpodotometpe MKC-14. Cnexkrppi nouly¥eHbl JJId PpaCTBOPOB BeLLECTB B XJIO- 
pobopme mpu Kontentpanun oxono 10—15 Bec.%. TonuyuHa normomatoulero 
COA pH cbemkKe paBHamacb 0,01 cm. TounocTb u3MepeHuaA YacTOT MOmOC Mo- 
rmouenua -+- 5cm7!. Tounocrh H3MepeHHA polenta mpomycKkaHHua + 1%. Cne- 
KTPbI MOJYUeHbI pH aBTOMaTHYeCKOM PaCKPBITHH WeleH MpHOopa NO 3aKoHy 
NOCTOAHCTBAa SHeEprnMu. CnekTpaibHad WHupHHa paBHaAaacb 5—11 cm7’. 


Viucturyr oprannuueckolt xumuu um. H. JI. Seauucxoro Tlocrymusto 
Axaylemun Hwayk CCCP 18 II 1960 
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PHBHYECKAA XHMH 


M. C. BEJIEL.KUM nu M. WH. EPYCAJIMMCKHH 


O MEXAHHM3ME 3AU(MTbI MATHHAA OT OKNCJIEHUA 
(ITpedcmaeaexo axademuxom T. B. Kypdromoeom 13 JI 1960) 


Uucraili MarHuii, JJIMTeIbHOe BPpeMA HaXOMUMHCA MpH KOMHATHOM TeMME 
patype Ha BOSqyXe, NOKPbIBAeTCH OKHCHOH MIeHKOH, NpeMATCTBYIONeH MPOHUK 
HOBEHHIO KHCOpOa BHYTPb MeTawia. C MOBBILMeHHeEM TeMMepaTypbI TOMI 
OKHCHOM MieHKU yBeinunBaetca. IIpu MocTHxKeHHH HEKOTOPON pee bHOK Tew 
nepatyppt Mg BocnamMeHseTca M cropaer. 

IIpuunHa Takoro NOBeeHHA MarHHA HM B3aMMOJeHCTBUA ero C KHCMOPOO 
OObACHACTCA CHeIMPHYHBIM CTPOCHHeEM eFO 3JICKTPOHHOH OOO0"KH. B aToM 
MarHHA jiBa e€FO BaJIeCHTHBIX JCKTPOHA, MMeIOWLWe MPOTHBOMONOKHO HalpaB 
JICHHbIC CIHHbI, B CBOOOMHOM COCTOAHHH 3anouHAtoT nozrpynny 3s. Haxoyac: 
B KpHcTasie, 068 BaJICHTHBIX 9QJIEKTPOHA KaxXoro aTOMa MOMeLLalOoTCA H. 
3s3p-THOpHAHbIX OpOHTaxX, HX CMHHbI MpwHoOperaloT OAMHAKOBbIe HalpaBwJe 
Hud. Y aTOMOB MarHHA, PaCnOAOMKeCHHLIX Ha NOBEPXHOCTH TBepOro Tela, WacT 
CBA3eH He KOMMe€HCHpOBaHa HW OHM HaxXOAATCA NO BOSLeHCTBHeEM Ooee cuia6ori 
NOTeCHIWMaIbHOrO NOIA, CO34aHHOTO OKPyxKalolulMMu aToMaMu. Tlostomy MoxH 
CUMTaTb, YTO CBOMCTBA HX (MOBEPXHOCTHBIX ATOMOB) Oouee OJIM3KH K CBOHCTBAaN 
CBOOOJHBIX ATOMOB, UeEM BHYTPeHHHX. TakuM O0pa30M, BaJICHTHbIe 3JIEKTPOHb 
MOBEPXHOCTHOFO CJIOA AaTOMOB MarHHA, HAXOJACb B OCHOBHOM B 3S-CcOCTOAHHU 
OJMKHbI JIEPKO OOpas0BaTb OOMCHHYIO CBA3b C p-3/IeKTPOHAMM KUcTOpona. 

H310x%KeHHbIe TpeACTaBJICHHsA O MCEXAHH3Me OKHCJICHHA MaPHUA MOLTBepxK]Te- 
Hbl 9KCMEPHMCHTaJIbHO, IlyTeM BBCJCHHA B MOBEPXHOCTHbIN COW MarHuaA HeOlM- 
Ma, KOTOPbIM, MO-BHJMMOMY, IlepeBeJI BaJIeCHTHbIe 3S-3/IeEKTPOHb! aTOMa MarHHs 
Ha Oojlee BbICOKHM 3p-ypOBeHb, OrpaqHB HX B COOTBETCTBUH C «MpaBHJIOM OTOO- 
pa» OT OOMEHHOH CBA3H C BaJICHTHbIMH 9JICKTPOHAMH KucTOpoya. PaccmorpeHue 
CTPOCHHA QJICKTPOHHBIX OOOMOUEK ATOMOB MO3BOJIHJIO YCTAHOBHT, 4TO WIA yKa- 
3aHHOH WeJIM MPHFOAHbI He TObKO HEOAUM, HO MW HEKOTOPHIe J[pyrue SJIeMeHTHI. 

CykjleHHe 06 OKHCJIACMOCTH MarHHA MPOWSBOLMJIOCb 10 H3MeHEHMIO XapakTe- 
pa 93eKTpoHOrpaduyeckoh AuppakWHOHHOH KapTHHb!l, MOMyYeHHOM OT COOT- 
BeTCTBYIONIMX OOpasiloB. 

OOpasibl WIA SNeKTpOHOrpadHyecKHX UCCeLOBAHH MPHTOTOBJIAINCbh B 
BaKYYMHOM HAalIbIJIMTeIbHOM KaMepe, OOecneunBatollell TaBleHve nopalKa 
5—7-10-® MM, wUcksO¥aIOllee BO3MOXKHOCTb OKHCIICHHA B Hel Mertasiia. 
B kayecTBe MOMWIOKKH IHX HAMbWISe€MbIX MeTAJIOB MCMOb30BaHa OUeCHE 
TOHKAS{ KOWIOMMeBAA MJIe€HKa, HAaTAHHYTaA Ha JaTYHHbIe watOn. MWcxo,Hemp 
MaTepHaJlaMH JIA HalblieHHA cayxKuH: 98% HeOmuM MW MarHuli-HeoquMoBas 
auratypa, cosepxaniaa 45% Heowuma. OKucAeHMIO NOABeprasica MarHUii UuCTO- 
TOH 99,98%. 

YcOBHA HalbVIeCHHA MeTaJJIOB COXPaHAJIMCb MO Mepe BO3MOXKHOCTH OLMHA- 
KOBbIMU. PaccTOAHMe OT KOMMOAMEBO WICHKY JO MOMOLEHOBOM CrupasH paBHs- 
J10cb 95—97 mM. JIA pacnblWieHia MarHuA M MarHHit-HeoqMMOBOrO cIaBa TOK 
HakaJla CMpaJIM, BHYTPH KOTOPOH HaXxOMMJICA OHH U3 HAX, MeVIeEHHO JOBOLUA- 
cA M05 a, a 3aTeM OBICTpO MOBEIUaIcA Wo 7—8 au NOMIepKUBAJICA TAaKMN 
3—5 cek. PacnbiieHue HeEOMMa NpOUSBOLNTOCh np Gowee BEICOKO! Temmepaty- 
pe. C sTou Wembio TOK CMpadH MeqeHHO MOBbMUaca Jo 10 a, 3aTem ObIcTpO WC 
18—20 a mM noqepxuBanca Takum 10—15 cex. 
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Puc. 1. QiektponorpamMa MJIeHKH MarHua cpa3y Moce nepeHeceHuA H3 HaMblaHTeNbHOM KaMepbi (a), 
Tlocyle HAXOK MCHA Ha BO3AyXe B TeveHHe 24 uac. (6) u To 2%xe Mocne 72 4ac. (6) 


& 
id 
Puc. 2. QuektponorpamMa TWJIeHKH MarHis C HeOOJIbINHM KomH- 


uectsom Nd, nosyyeHHaa cpa3y 2Ke Mocse HanbuieHus (a), To xe 
| nocale MecAYHOrO HaxXOx*KMeHHA Ha Bosayxe (6) f 


MAH, 7. 132, Ne 5, Beneuxuit u Epycanumcxuit 


: 


Pp 

TlomyyenHpie mp yKa3aHHbIX yCOBHAX MeTasIMUeCKHe MIeHKH mMocue 
XJla2KCHHA B BAKYYMe H3B/IeKaJIMCb H3 HalbWIMTeIbHOH KaMepbI  OBICTPO N0- 
elaIMCb B MOATOTOBeEHHbIN K padoTe seKTpoHOrpad. Tlocme nepBol cbemKu 

€KTPOHOrpaMM IVJICHKH MOMEeMLaIMCb Ha pa3JIMYHOe BPeMA Ha BO3AyX Mp KOM- 
aTHOH TeMnepaType, Nocme “ero BHOBb MOsBepraucb seKTPpOHOrpaduyecko- 
y ucculeqOBaHHio MpH HanpsxKeHuH 40 KB. 

Ha puc. 1 a, 6, 6 noKa3aHbI 3IeKTPOHOrpaMMbl HarbIJICHHbIX WWIeHOK Mar- 
MA, HAXOJMBHINXCH B COMPMKOCHOBeCHHH C BO3AYXOM B TeCYCHHE Pa3JIMYHbIX Mpo- 
@KYTKOB BPeMeHH. OKa3aJl0cb, UTO CKOPOCTb OKHCJICHHA GUCTOrO MarHHA OUeCHb 
OIbIaA. OKUCh MarHUA OOpasoBasach WaxkKe B TEUeHHe OYEHb KOPOTKOFO IpoMe- 
yTKa BpemMeHu (1—2 MnH.), NpH MepeHeceHHH MIeCHKUM 3 HaMblWIMTebHOH !Ka- 
epbl B 9IeEKTPpOHOrpad. | 

Ha puc. | a noka3aHa asmeKTpoHorpaMMa Takoro oOpasita. Ha Heli Kpome 

HTep@epeHIMOHHEIX KOIeH Cc HHReKcaMH (100) u (101), xapakrepHnix gaa 
arHHia, BUHbI Takxe Cable Kombita (002) nu (022), npuHanexamve oKUcH 
arHHa. 
_ Ha sekTponorpaMmMe TOM xe MICHKH Nocse mpeObiBaHHA Ha BOSyXe B Te- 
yeHHe 24 yac. (puc.1 6) uHTepdepeHIMOHHbIe KOMbIla OKHCH MarHuAd 3HayHTeIb- 
10 OOubiWeH HHTCHCHBHOCTH, TOra KaK HHTCHCMBHOCTb COOTBETCTBYIOILUX KO- 
nell OT MarHHA YMeHbILNHIAacb. 

C abHeHUIMM yBeIMYeHHEM MPOMOMKUTEbHOCTH MpeObiIBaHHA MVIeHKU 
MarHus Ha BO3yxe mpoucxosLuT 6oee nomHoe ee oKUCeHHe. Ilo snekTpoHOrpam- 
Me (puc. | @) BUAHO, YTO KOMHUeCTBO MarHHA B OOpasile 3HaUHTeIbHO MeHbIee, 
¥eM ObIIO paHbiue. KomMuecTBO OKHCH MarHHa, HaOGOpoOT, yBeIHUHOCb. 

CoBeplieHHO NO-HHOMy MpOHCXOAMT OKHcMeHHe HeomuMa. Ha 3meKTpOHO- 
PpaMMe HeEOJMMA, He NOABepraBlllerocad BOSACHCTBMIO BOSyXa, BUJHbI YeTKHe HH- 
repepeHUMOHHbIe KObIa C MHAeKcamu (100), (102), (103), (006) u ap. Tlocae 
SOMPHKOCHOBEHHA HeOMMa C BO3AyYXOM NpH KOMHATHOH TeMnepaType B TeYeHHe 
yaca C HUM MpOHWCXOAAT TaKWe H3MCHEHHA, B Pe3yJIbTaTe KOTOPbIX Ha 3JICKT- 
DOHOrpaMMe HeKOTOPble HHTepPePpeHMWHOHHbe KOJIbIa HCUesaIOT, a [pyre pas- 
MBIBAIOTCH. Tako XapakTep H3MeHeHHA JlMcppaKUMOHHOH KapTHHbl MOKET CBH- 
[€TEJIbCTBOBATb O HauaBIIeMCH Mpolecce OKHCJICHHA HeOMMa HW YMeHbILNeHHH 
STeMeHH JlaJIbHerO MOPALKa B pacMOsOKeHHH ATOMOB B eFO KPHCTaJIMYeCKOH 
DeLIETKE. 

AvaJIOruuHoe HCCMeEMOBAaHHe MpOBeeHO TakxKe C MI€CHKAaMH MaTHHsA, B3aHMo- 
[eHCTBOBaBIlero C HeEOAMMOM. B STOM cuIyuae 3aaua 3aKIOUaaCb B, Hallblie- 
HMM Ha MOBCPXHOCTb MarHHA TaKOFO KOJMYeCTBA HeEOJMMa, MPH KOTOPOM He O6- 
DasOBaIOCh Obl MHTepMeTasIMUeCcKOe coeluHeHHe Mg,Nd, cBolicTBa KOTOporo 
SHAUMTEIbHO OTMUAIOTCA OT CBOMCTB MarHua. Takaa 3aflaua ycnellHo peuiena 
IKCIEPHMEHTAIbHbIM MOAOOPOM pexKHMa HalIblIeHHA. 

Ha puc. 2 a momemeHa 3eKTPOHOrpaMMa, MOyYeHHaH cpasy %e MOCce 
{alblICHHA MarHHA HW BeCbMa He3HAYHTeJbHOrO KOMMYeCTBa HeoswuMa. PacuiMd- 
IOBKa JJIEKTPOHOrpaMMb! MOKa3asia, UTO BCe HHTCHCHBHbIe HHTepdepeHIMOHHBIe 
<OIbILa OTHOCATCA K MarHuto. JIMMIb OLHO Cab0e KObILO NPHHAa/WIeKUT OKUCH 
MarHusd. OOpa3s0BaHve B aHHOM CJly4uae OKHCH BO8MOXKHO 3a CueT HEOOJIbIUIOTO 
<OMMYCCTBA KHCIOpOLa, OCTABWWEFOCH B HamblIMTee, HECMOTpA Ha Noseprxa- 
ie B HeM BHICOKOrO BakyyMa (107° mm). 

Ha puc. 2 6 moka3aHa 3JIeKTpOHOrpaMMa, NOMyYeHHaA OT IWIeHKM MarHHA 
> HEOMMMOM TOCIe BbIAepxKKH ee Ha BO3AyxXe B TeveHHe MecALa Mp KOMHATHOU 
remnepatype. Kak BUIHO 43 9TOM 59/IeKTPOHOrpaMMbl, XapakTep HHTepepeHun— 
JHHBIX KOJICIL MAarTHHA He H3MeHHJICA, HECMOTPA Ha JWIMTebHOe BOSeCHCTBHe Ha 
1efO KUCIOPOsa BOsLyxXa. OTO OGCTOATEIbCTBO CBUJeTeEMbCTBYeT O 3HAUMTEJIb- 
10M BJIMAHMM aTOMOB HeOMMa Ha TOPMOxKeHHe Mpollecca OKHCJICHHA MarHH”A. 
Takoe BJIMAHHe HeEOMMMa, HeECOMHEHHO, CBA3aHO C OCOOeCHHOCTAMHM CTpOeHHA 
JIEKTPOHHOM OOOOUKH ero aTOMa H aTOMa MarHua”. Kak u3BeCTHO, y aTOMa 
COMMA OHH BaJICHTHBIM 9IEKTPOH pacnosoxKeH Ha 5d- W WBa sIeKTpOHa Ha 6s- 
ono“Kax. CormacHo Ke mpaBusy oT6Opa Ha 5d-OOo04Ke MOryT HaXOJMTbCA 
[0 9JIeKTPOHOB. 
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Hanuune Ha noceqHuXx 2IeKTPOHOrpaMMax NHTepcepeHUMOHHDIX Kose 

TOJbKO OT MarHHA CBUJCTEIbCTBYCT O BECbMa MaJIbIX KOJIMYCCTBAX HEOLUMA B OO 

pasijax. T]ostomy MoxkHO mpeANOO*KUTb, CormacHo Teopun CTpOeHHA NOynpo 

BOJHHKOB (*), YTO Y aTOMOB HeEOAMMa, HAXOJAMIMXCA B HCCJIELYeMbIX OOpasilax 

HMCIOULHCCS SHEPLeTHYeCKHe 3OHbI HE MePeKpPbIBalOTCA HM TO pacnpexemeHH 
SCKTPOHOB B HHX TaKOe Ke, KaK Y CBOOOAHBIX ATOMOB. 


Bcecowsublli Hay4no-ncceqoBaTeIbcKuii -  Tloerynusto 
AJIOMHHM€BO-Ma@rHHeBbIH =MHCTHTYT 6 II 1960 


UHMTHPOBAHHAS JIATEPATYPA 


*JOm-Posepu, Atomuas Teopua ana MeTaswiypros, M., 1954. 7A. ©. Hoobde 
Teopua nomynpopognuKos, 3g. AH CCCP, 1957. 


Hokanagn Akayxemun nayx CCCP 
1960. Tom 132, Ne 5 


PH3HTECKAA XHMHA 


B. M. BEJIOYCOB, A. Bb. TOPOXOBATCKUMH, M. A. PYBAHHK 
uv A. B. TEPLIAHPOPHHA 


KATAJIMTHYUECKOE OKWCJIEHHE NIPOMNMJIEHA WH AKPOJIEHHA 
HA MEJIHOM KOHTAKTE * 


(I pedcmaereno axademuxom A. A. Baaanduroim 15 II 1960) 


I]pW MATKOM KaTaJIMTHYeCKOM OKHCJICHHM yreBOMOPOROB HapALy C WeeBbIM 
KUCIOPOcOsepxKallMM COeMHEHHeM, OObIUHO, COPasyIOTCA MpOAyKTb! MOHOTO 
cropaHuad — yrvieKucCuIblid ra3 u Boga. IIpH ceteKTHBHOM BeJeHHH OKHCJICHHA 
9THJIeHa B OKHCb 9THeHa (*,?), HadTamHHa BO *raweBblli aHTuApHyA (*) HB pase 
—pyrux ciyyaes COz oOpas3yerca He Yepes WemeBOH MpOLyKT, a NO Napadledb- 
HOMy HesaBucuMomy ryTH. MexaHH3My OKMCJIeHHA MponmusieHa B aKPOJIeHH 
MOCBAMLEHO OFpaHHyeHHoe uncIO pador (7, °), H3 KOTOPbIX He MpeMcTaBJAJIOCb 
BO3MOXHDIM CJeaTb BbIBOL O NYTAX OOpas0BaHHA yrvieKMCNOrO rasa B TOM 
mponecce. 

Ta6auua ft 
OxkucneHue MpomnvieHa HW akpOJIeHHa B IIYCTOM CTCKJIAHHOM peakKTOpe H Ha KapOopy HJOBOM 


Hocutesie. JIvametp peaxtopa 16 MM sBpicora O6orpeBaeMoH 30HbI 80 MM, CKOpOcTb MOTOKa 
cmecu 121—133 cm?/muuH. 


OxucseHue mponusena OxucaieHue akpouleHHa 
Y CIOBUA CreneHb ie - CreneHb 
ie a; 0 a3bl mocvie 
pron ™pa a3bl M1OcJIe peaKTOpa % el ™ pa peakTopa, 9% Bea ioc! 
C;H,O CO, O, C;H,O CO, 
Ilycrort 380 CIE TbI — yn) 0) 300 Ae oul 0,00 0 
peaktop 350 4,90 0,05 4 
400 it NDS 7T*® 
430 4,24 0,04 17 
Ha xkap6o- 381 CE Dbl — 4,8 0) 349 4100) 0,03 if 
pyHOBoM 419 0,U4 — or) 0) 400 TOO) 8* 
HocHTevie OMI fee ile 240) 0,48 | 49 


* PaccuHTaHHble 3HaueHUs. 


Jd BEIACHEHHA STOFO BOMpOCca Oblia HCCIELOBaHa 3aBHCHMOCTb KOHIeHTpa- 
WMH OOpasyioOulMXcA pH OKMCeHHH CsHe6 BeulecTB OT BPeCMeHH KOHTAKTHPoO- 
BaHUA, a TAaKKe M3y4YeHO OKHCJIEHHe aKpOweHHa HW NPOMMseHa B CXOJHBIX yCJO- 
BHAX Ha OMHHX HM TeX %Ke OOpa3ilax KaTasH3aTopa. KatamusaTop PoToBAJH 
myTeM HaHeceHua Cu(NOs)2 43 pacTBopa Ha KyCO¥UKH KapOopyHsa (3epHeHueM 
2—3 mM) uw nocJezyomero npoKasuBaHHa ero mp 400—450° B ToKe Bosqyxa. 
ViccneqopaHve MpOBOAM0Cb MpOTOUHBIM MeTOJOM B YCJIOBHAX, CBOOOJHBIX OT 
uddpy3HOHHOrO TOPMOXeHHA, AUTO ObIIO YCTAHOBJICHO CeMMaJIbHbIMH OMbITAMH. 
Iipu okucneHuu mponuseHa HCMOMb30BaIaCb WCXOQHAA CMeCb, COflepKaillar 
4 8—5,1% Os; 20—21% CsHe u 74—75% Nea npu t = 0,4—0,8 ceK.; B OT- 
XOMAMIMX MOCIe KOHTAKTHPOBaHHA Fa3ax coOsepxKanve akpowenHHa focTuraso 
0,4—0,6%, a KOHWeHTpalluA KUCTOpoma NOHMKasacb Ha 1—3%. [pu oKxucae- 
HUM akKposleHHa IpuMeHAMCcb ucxogube cmecu 1,4—1,6% CsH,O, 3,2—3,6% 


* Pa6ota Jouowena Ha Beecow3noit Konepenuuu 0 oprannyecKomy KaTamusy 19 HosOpa 
#959 Pr. 
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Oz u 95% Ne. Akponenu onpeseiAH OpOMHA-GpOMaTHBIM MeETOJOM; yIruIeKHCJIbI 
rag IPH MaJIbIX efO KOMMYeCTBAX B CMeECH ONpeeAM NOPIOMeHHeM THTPOBAH if 
HbIM pacTBopoM Ba(OH)s, mph OoOubuIMX KOJMYeCTBAX — Ta30BbIM aHaJIM30M 
CsHs, O2 u CO onpesenamu Takxe ra3soaHaiusatopom BTH-2. 
V3 npupeqeHHprx B Ta6. | TaHHbIX BHO, YTO B IPHMeHABIEMCA HaMy} 
yCTOM peakTope HM Ha HocuTee B MHTepBae 300—400° Hu mpomuseH, HI) 
akpOleHH MpakTHueCKH He OKUCIAY 
JIMCb, XOTA aKpOJICEHH OKa3aJICA Mel 
Hee CTOHKHM, 4eM TpomMuex. | 
Bava Hue BPeCMeCHH KOH 
TaKTHpPOBaHHA. M3menennet 
BPe€Me€HH KOHTAKTHPOBaHHA T OCyMe | 
CTBJIAJIOCb W3M€HEHHEM CKOPOCTY) 
MOTOKa peaKIMOHHOM CMeCH UM KO-f 
siuuecTBa KaTasusatopa. IIpu pado-}) 
Te C OOJIbIIMM KOJIHYeCTBOM KOHTAK-h 
Ta nmeppple 2 cm? ero paccpeoTo-4 
G5 $0 18 20 25 30 J5en40  ynpanuch HocuTemem, Gmarofapsy 
yeMy Mepenal TeMnepaTypbI MO cJ1OKK) 
Puc, 1 Sapucuocrs konlexnpatint 06P@2¥10° nace nip GobWIAX cTeneHaXx pe 
MeHH KOHTakTHpopanna. J —Cs3H4O, 320°; BpalleHHA He MpeBbILIaJI 3—4°. Hai 
2 — CO2/3, 320°; 3—CsH40, 380°; 4— mpMBeqeHHEIX Ha pc. | JaHHbIxX MOF 
CO2/3, 380 3aBHCHMOCTH KOHIeHTpaluli o6pa-| 
syrouluxca CsH,0 wu COz or 7 pHi 
320 nu 380° BuyHO, TO NPH HH3KOH TemMMepatType Cc yBeIHYeHHeM T KOJIH- 
yecTBa CsH,O nu COz HenpeppiBHo sBospactaiT. IIpH sTOoM u3s6upaTeTbHOCTH| 
B IWMpOKOM HHTepBaue T (0,28—3,87 cek.) H3MeHAeTCA OUeCHb Malo (puc. 2). 
STO CBUJETEIbCTBYET O MPCHMYLICCTBEHHA NapaseIbHOM' OOpa3s0BaHHH aK- 
pomewHa UW jByOKHCH yruepola U3 » 
MpOnuseHa MO He3aBHCMMbIM pyr oT 
Apyra WyTaM mpu Temnepatype 320°: 


ry 


Aonuenmpayua) ——— 


NS 


60 
C3H,O | 
. 
vy, 40 
C3H¢ + Op = 
SE F 
CO, + H,O / ? A} cer. ¢ 
i TO ’ 
IIpu 380° KpuBaa M3MeHEHHA KOHICHT- pyc. 9. SaBucuMocTh  4v30MpaTebHOCTH. 
pauuu akpOeHHa IPH 3HavYeHHH T —  oxucneHHaA NponuweHa B akpowleHH OT 
=1,2ceK. MpoxogquT yepe3 MaKCHMyM; 8PeMeHH KoHTakTHpoBawua mpu (320° (/) H 
KOJIHMYECTBO YIVIEKHCJIOPFO ra3a HEI pepbl- 380 (2) 


BHO pacTeT, H30HPaTeIbHOCTb yMeHb- 
mlaeTcA; BCe 9TO OMHO3HAYHO CBHJeTebCTByeT 06 OKMCMeHHU OOpasyr1oulerocs 
akpoenHa. IIpH aHHoH vTemnepatype yrueKkucmbii raz oOpa3yerca no 
MapaJIJIeIbHO-MOCIIEOBATeIbHOH CXeMe: 


+0, 
C3H,O — CO, + H.O 
vi 
CyH5 + Og 
Ni 
CO, + H.O 


OkucateHuve akpomeuua. OxucneHve akponenna usyyanocb Ha 
HECKOJIBKUX OOpasilax KaTaAusaTopa, COJepxalllux pa3sNMUHOe KOMMUeCTBO 
Me B eMHUIe OObeMa; Ha TAaKUX 2%XKe OOpasilax Oplwio HCcMeLOBaHO OKUCeHHe 
mponuieHa. Kak mpaBHuio, Ha OOpa3llax, cosepxKaBlINXx OombWee KONHUeCTBO 
meq (9 rCu na | 1 KatanusaTopa), mpollecc HauMHanca yxKe pH TeMnepatypax 
HuxKe 300°; npn 310—320° u t = 0,8 cek. KomuuectBo COz B mpoxyKTax peak- 
Wun cocraBIAto 0,3—0,4% (puc. 3). Ha KonTaKTax c MeHbIIMM cosepxKaHHeM 
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emu (2,5 r Cu na 1 m1) OKUCMeHHe akpONeHHa HadHHaJOCh JIMUIb BHILe 310— 
0° (puc. 4). YMenbuleHHe BpeMeHH K@HTAKTHPOBAHHA 3HAYHTeIbHO CHWKaIO 
opocTb mpomecca. Tak mpu t= 0,8 cek. Ha KaTamM3aTope, cojlepxKalleM 
r Cu/a oxucaanocb mupH 360° cBpme 30%, a npn 380° nonoBuHa Hcxo,HOrO 
KpomevHa (puc. 3). pu t = 0,4 cex. Ha mogqoOHom Kontakte (10 r/n) KouH- 
eCTBO OKHCJIMBUIeroca akpowenvHa mpu 355° coctaBlano maumb 10%, a npn 
85°—30% oT ucxogHoro. 

- Takum oOpa30M, Mp OObIUHbIX TeMMepaTypaxX KaTaJIMTMYeCKOrO CHHTe3sa 
KposeuHa (330—370°) nocneqHMH cmocoOeH MozBepraTbca YacTHYHOMy OKH- 
jeHuto. OfHako, KaK MOKa3a/IM HALIM ONbITHI, Ha OMHHX MW TeX Ke KOHTAKTAX 


me 
% 
4 
é S60 
ao 
ad = 
3 = (6 
3 ff PE 
S S$ 
a” a Nia 
N 4 
98,40 S 4 3 
20 2 li 


00 320 HO 360 380 Wo 4 ¢ | sob 
ea ea ‘0 3200-360 :«8DS«OS«OE 
Suc. 3. SaBHCHMOCTb OKHCJICHHA aKpoulenHa Puc. 4. SapucumocTs oKNcneHUA akpovlen- 
tT TeMMepaTypbl Ha KaTaJIM3aTope, cofep- Ha HW o6pasopaHna COz mp oKuceHuH Mpo- 
Kauem 9 r Cu/m. 1 —COQ2; 2 — CsHaO; mujieHa OT TemMepaTypbl Ha KaTasIMsaTope, 
3 — creneub mpespamjenua C3H4O (X) cofepxkamem 2,5 r Cu/a. 1 — o6pasopanue 
COzg npu oKucnenuu CsH,; 2 — o6pasopanue 
COzg mpv okucmenuu CsH4O; 3 — najenue 
KOHUWeHTpauun C3H4O mpu ero okuceHHH; 

4 — cTeneHb oxucnenua [C3HsO (X) 


KUCTeHHe MponueHa HW OOpa30BaHHe 3aMeTHOTO KOMYeCTBA JBYOKHCH yrue- 
Oa HAUHHANOCh, OOBIUHO, MPH Goslee HH3KHX TeMIepaTypax, YeM MpeBpallleHHe 
ukpouenHa. Ha puc. 4, / mpuBeseHo KomMyecTBO CO2, oOpa3yromjerocaA mpu 
yKUucIeHHH C3He B TeX 2%Ke yCNOBUAX, YTO H OKHCeHHe CsH,O. BuyHo, uTo 
IpH MaHHOH TemMnepaType H3 MponuteHa mOyuaetcA Oombute COz, vem mpH 
IKNCIeEHHUN C3H,O. Bro Heb3A OObACHHTH, CCIM CUHTATb, YTO BECb YIJICKHCJIbI 
‘a3 OOpa3yeTcA “epes akpouleHH. 

Jlanupie MO OKHCEHMIO MpomuseHa U akpOwevHa NOATBepKLaloT CAeaHHbI 
3bILE BbIBOA O MapasesbHOM OOpasoBaHHu C3H,O u COz mpu Hu3KMX Temme- 
saTypax (300—325’) u napannembHO-MOCIeqOBaTeIbHOM TeYeHHH mpoljecca 
IPH Ooulee BbICOKHX. 

B ofnoli u3 omyOMKOBaHHBIX B MOcmesHee BpeMsA pador (°) yrBepxaeTCa, 
ITQ OKHCIeEHHe MpomuseHa Ha MeJHbIX KOHTAKTaX MeT MO MapadesIbHO-N0- 
IEOBATeEIbHOH CXeMe, MPHYeM OA MOCTeLOBaTeIbHOH peakIlMH OoNbUIe 
JOM napasneibHo. ABTOpbl yKa3aHHOM paOoTb! Be Mpollecc MpH OObIUAXx 
3peMeHaX KOHTaKTUpOBaHuA (t = 1,2 ceK.) uM BbICOKOM Temnepatype (396°), 
IpH KOTOPOM OKNCeHHe MpOMcXOANT HeceeKTHBHO. Kak cileqyeT 3 Hallux 
[aHHbIX, IPH TaKHX TeMMepaTypax M BpeMeHaX KOHTaKTa COs AeCTBHTeIbHO 
OpasyeTCA Kak NapaJVieIbHO C OOpasoBaHHeM akposeHHa, TaK M Yepes ero 
oKUceHHe, Mpuyem oKUceHHe C;H,O mpoucxoguT B OOOH cTeneHH. IIpu 
CeJIEKTHBHOM 2K BEJeCHHM Mpollecca OKHCeHHA MpOMueHa MPOMCXOMMT, TiaB- 
IbIM OOPa30OM, MapaembHOe OOpasoBanue C;H,O u COz. Pematouyum daktopom, 
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ONPeACAMIOULUM JOM MapaseIbHOrO H MOCMeLOBATEMbHOFO MPOIMeCCOB, ABUT. 
eTca Temmepatypa KaTamu3a. Tounyo TemmepaTypHylo rpaHUlly Haualla 3 
MeTHOFO JOOKHCJICEHHA AKPOseHHA ONpeeMTb TpyHO, TaK KaK OHA 3aBHCl 
OT KOJHUeCTBA MCA Ha HOCHTee H BPCMCHH KOHTAKTHPOBaHHA. 

Kak noka3aHo B page padore (’, *) HCxOHad OKHCb MeJM B MpOllecce Kat, 
JIM3a BOCCTaHaBJIMBaeTCA JO 3aKHCH, Ha KOTOPOH HM MpOHCXOAHT OKHCJICHI 
mponuieHa B akposenH. [peqcraBiaO MHTepec BbIACHHTb AKTHBHOCTb pa 
JIMUHBIX (pas MO OTHOMeHHIO K peakUHH OKMCeHUA akposenHa. [11a 9TO! 
KaTaH3aTOp WpeBapuTeMbHO OOpabaTEIBaIH HOO BOROPOAOM C IlesbIO él 
BOCCTAHOBJIEHHA, HOO KHCIOPOROM JIA OkUceHHA NO CuO, nocse uero mpi 
M3BOAMIM VcnbITaHve ero aKTHBHOCTH. CyemaTb KOJIMYECTBCHHBIM BbIBO] - 
IpOTeKaHHH OKHCeHUA Ha TOM WIM MHOH H30mMpoBaHHOH case (CuO, Cue 
wiH Cu) He mpeycraBAeTcA BOSMOXKHBIM, TaK Kak NPM BITyCKe CMCCH TOBE: 
HOCTb KaTaIM3aTOpa cpa3y %Ke HavHHaeT H3MeHATb MOM e€€ BO3MCHCTBHEM CBC 


XuMuyecKHH cocTtaB. OHako W43 TaO. 2 BHAHO; YTO BO BCeX CJIyYYaAX MOCI 


| 
Ta6auna 2 f 


Oxucsienne akpoulevHa Ha BOCCTAHOBJICHHOM HJIH OKHCJICHHOM 
Me€HHOM KaTaJIH3aTOpe 


CocTaB OTXOAAULUX Tasos, % 

N Ycnosua o6pa6orku Ba es ce Z See 
ombira KaTagusaTopa Sol cme Be. a CuH,O, % 
il Oo 34Dn ee) oe 347 fil OSTA PEND 16 
2 lel Bo iy ee 345 esl 0,30 TES) 7 
3) es BLO 6 Ze Ble 344 NLS) 0,20 et O) 5) 

5 Ose BY ay etl, 345 1029 0,48 Do 30) 11 
6 (Ons Ars By ai, 346 dele 0,64 PNG) 14 
7 Jab aos Biyiny oe 346 A 0,38 Poul) 9 

9 Pas joxwkeuHe pu 

420° Cu(NOs)e ile Aer) AN NG LAG 26 
10 Jase BIO PA aie 380 (20 0,69 20) 10 
11 O35 Som mOmos 380 AG sath one 4 29 
12 Ho ovoes sont. 377 hd 0,68 Py AO) ANS) 


IpeABapUTebHOrO BOCCTAHOBJCHHA KOHTAKTa CTeNe€Hb OKMCI€HHA aKPOJeHH) 
Oba HW2Ke, YEM NOCe MporpeBa B aTMocdepe Oz, T. €., UTO C MOBDILICHHEM CT¢ 
M€HH OKHCJIEHHOCTH KaTalM3aTOpa erO aKTHBHOCTb B OTHOMICHHH OKHCJICHH 
akpovleHHa Bo3pacraet. 

B cBere S9THX JaHHbIX CTaHOBHTCA MOHATHbIM HaGsIOfaeMoe B mpolecc 
OKHCJICHHA MpOnWleHa yBeuHYeHve CO BpeMeHeM H3O0MPaTeJIbHOCTH KONTAKT, 
MO CpaBHeHHIO C MepBOHavasIbHOH. B Hauase paOorbl, KOra B COcTaBe KaTé 
JIMSaTOPa COMePXKHTCA MHOTO OKHCH MeMH, Ha Heli UeT Ooee ObicTpoe OKC 
HHe akposewHa. Ilo mMepe BoccTaHOBJIeHHA KaTasH3aTOpa KOJIMUeCTBO Cul 
YMeHbIUaeTCA, OKHCJIEHHe akpOJIeHHa 3aTPyAHAeTCH, HM CeJIEKTHBHOCTb pacTeT 
TakuM o6pa30M, MpovcxoqHT peryIMpoBaHwe cocTaBa KOHTaKTa, O.laronpH 
ATHOe JIA OOpasoBaHHA HM OONbIUel ycTOHuNBOCTH akpowennHa. | 

Mucturyt dusnueckoi xumun um. JI. B. MucapxescKoro [loctynun0 

Axkajemuu Hayk YCCP 11 JI 1960 
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®HSHYECKAA XHMHA 
Bb. b. BPAHAT u A. H. PO3JIOBCKHA 
B3PbIBHOM PACHA], 3AKHCH A30TA 
(UI pedcmasereno axademuxom 1. B. Seavdoeuuem 18 II 1960) 


IIpH w3y4yeHHH KpUTHYeCKHX yCJIOBHH MowwKuraHua cMeceli WMKIOreKcaHa 
{ 3aKMCH a30Ta MbI OOpaTHJIH BHHMaHHe Ha HeOObIMHO HH3KOe MpesesbHOe 
oepxKaHve roproyero B, OemHpIx cmecax: 0,33% C,His. Tenmora cropanua 
IMKJoreKkcaHa B TaKOH CMecH OCTaTOUHa WIA alMaOaTH4YecKkoro pasorpeBa 
fe cppime 400°. Ilockonbky ropeHve mpH TaKOM pexHMe HeBO3MOXKHO, OUe- 
sMIHO, UTO SK3OTEPMMYeECKHM pacha 3aKHCH a30Ta MOBbIllal TemmepaTypy 
‘openua T,. B cBa3M C 3THM MbI MpefMOO2%*KHM BOSMOXKHBIM CTAallMoHapHoe 
WaMA pacnaga 3aKkucn a30Ta. HanomHuM oO sABsIeHHH CaMOBOCHaMeHeHuA 
NoO, upegckasannom JI. A. @panx-Kameneuxum (1) u o6HapyxeHHOM 9Kerie- 
puMeHTaJbHO I. B. Senbgopuyem uv B. VW. SxKopsespm (2). To3quee 6pi0 
qaOtoneHO BocmamMeHenue N,O mp ee cxaTHH B yyapHoH Tpy6e (*) 
(T =~ 1400° K). 

Bo3MO%KHOCTb paclipocTpaHeHuA MWwiaMeHH MO XOJIOMHOH 3aKMCH a30Ta mpH 
Se MOWKHTaHHH TOUCUHBIM MMITYJIbCOM paCCMaTpHBaJlacb HaMH C TOUKH 3pe- 
HHA TeOPpHH Mpesesa pacipoctpaHenua mnuiamenu (4). TennoBble notTepu u3 
Apleraiouwux K 3OHE peaKWHH COeB NMpOAyKTOB CropaHuA MOryT BecTH K 
pOrpeCCHBHOMY KOHJYKTMBHOMY OXJIaxKeHHIO CaMOM B30HbI peakKIMH, 3aMey- 
meHvio MocseqHeH WH 3aTyxaHuIO MiamMeHu. B tTpy6ax yocTaTouHO 6oubworo 
muamMeTpa d>dxp (OOntuHO dyp 5 cM pn 1 ata) TemmooTa4ua cTeHKaM 
He3HauHTe/IbHa M TemIOBbIe MOTepH MpOMCXOAAT NyTeM u3uyueHuaA. 

OTHOCHTeJIbHad POJlb TelJIOMOTepb BOSpacTaeT C YMeHBINeHHeM HOpMAaJIb- 
HOH CKOpOCTH WWwiaMeHH Un. II]pH HeKOTOpO# MHHUMAJIbHOM Un = Uxp JOCTH- 
raeTcA KDPHTHYeCKHH pexKHM, OMpeeAIOMM KOHUECHTpaMOHHble mpeyeupi 
pacnpoctpaHeHua miamMenu. Jina BOSTYyWHbIX cCMeceli OKHCH yrsiepoga 
A. B. SembloBuy BbIYHCIMI Uxp = 2—3 cm/ceK, NocmeyioulMe TOUHbIe H3Me- 
penua (5) jan Ia pxAqa BO3LyMHbIX cCMeceH yruleBofopoqoB u CO 
xp = 3,1+4,2 em/ceK. OTH cooOpaxeHHA MO3ZBOJAIOT JaTb MpHHUMMMasbHoe 
pellieHHe BOMpoca O BO3MOXKHOCTH nNosKuraHHA N,O. 

MoxkHo noslaratb, 4uTo mpu ropenuny N,O mpousBeyeHve HHTeHCHBHOCTH 
Ha WMpHHYy 30HbI MOrvOWeHHA B HecropeBUIeM ra3e HeBeJHKO MO CpaBHeHHIO 
co BceH H3yuaemoH aHepruen. IIpu 9ToM TenooTyAaya U3sIyYeHHeM OT eH- 
HHUbl MACCbl MpOLyKTOB cropaHWa He 3aBHCHT oT JaBeHua. IlosTomy mpu 
MepeMeHHOM aBJIeHHH peses pacnpocTpaHeHusA MaMeHH ollpesemsetcx 
BEIMUMHOH HE Uxp, A MACCOBOH CKOpOCTH ropeHuA up (9 —MMOTHOCTD), BeuIH- 


uHHa KOTOPOM ompeyeiseT ckopocTb TensooTzaun. IlockoubKy up ~V © (°), 
rye @—ckopocTb peakKUvH B MwaMeHH, JA vwlOOOrO sk30TepMuYeCKorO 
Mpouecca c NMop#AKOM Goble HywJeporo, TelomoTepH M3 30HbI peakiMH 
YMeHbIMaIOTCA C pOCTOM JaBJIeHHA p, Np p > Pxp CTAHOBUTCH BO3MO2KHBIM 
CTAUMOHAPHbIN pexKHM ropeHHg. 

-3HaueHHe Pxp MOXKHO BeCbMa rpy6O OMeHUTb, NOJarax, 4TO y sM0O0H 
ropiouelt cMecw mpH p=1 ata uUxp=3 cm/cex. IIpumMenuTenbHo K pacmayy 
N,O »sTo mpegmonoxKeHHe JOUKHO 3aBbIlMAaTb BbIMMCIHeEMOC Pxp, TAK KaK 
usnyueHue O, u Ny 3HauHTebHO cylabee, YeM Y CO, u HO, wu qia cmecelt 
YIeBOFOPOMOB cylehyeT OXRMMATb OGJbIUAX Uxp, YEM Y N,O. [lo-Bugumomy, 
qaxke Masbie KOmMuecTBa NO, uMerouluecd B NpofyktTax cropanus N,O, 
OKa3bIBalOT CYIIeCTBeHHOe BJIMAHHe Ha WHTeCHCHBHOCTb u3syyeHHA. SaMeTHM 
TakxKe, TO BeMYWHA Uxp 3aBMCHT He TOJbKO OT HHTCHCHBHOCTH H3Jyue- 
HUA — B aHaJIOrHUHbIX yCJIOBHAX OHA OOJbWe pH OdJIbIIMX 3HAaYeHHAX 9Hep- 
Pu aKTHBaHH. 
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Vspectuo, uTo 3aKHCb ag0Ta pacmalaeTcCA MOHOMOJIEKYJIAPHO, IIpH MOCcTa- 
TOUHO BbICOKHX aBJeHuAX — lO MepBoMy MopsAdKy, acumMToTHyuecKoe (Mpr 
p = co) 3HaueHHe KOHCTAaHTEI CKOpOCTH peakUHH Roo= 4,2: 109 - e7 53000/RT cex 1 (4) 
Tepmofunamuueckuit pacuer paet T, = 1860°K, npn STOM_ paBHOBecHoe 
conepxanue NO Bp mpoayktax peaxiuu cocrapaser 0,61%, Ty, He 3aBHCHy 
or jlansenua. TensompopoguocTh upogyKToB peakkun i» pn T= Tp» M 
BbluucmHIM m0 MeTogxy Txupubenbgepa (°) Ha OCHOBaHHH MpHBOAMMbIX HN 
3HaueHH KOHCTaHT coygapenuli, A= 2,90-10°4 Kan/cm-cek-rpag. Teopu 
HOpMastbHOro ropenus (°) ZaeT 


tin = V2 (Ts) © (Ts) Reo (Tr) RT3/PQ (To — To) Tos 


rae 0 = RT?/A, A—osueprua akTuBaunun, Ty = 290° K —Temnepatypa nox 
sKkuraemoro rasa, Q=1,95-10* Kkan/mMomb—TenmoBow asdpdekr peakuuu 
B orcytcrsve TensonoTepb u,z=1,7 u 0,54 cm/cek mpu | u 10 ata coor 
petcTBeHHO. Tlomarad wxpPxp = 3 CM-aTa/ceK, HaxXOJMM Pxp= 3,1 ata 
Vintepnonauna Sonee MO3qHUX aHHbIX (°) JaeT WIA yCMOBMH HallIMx OMMbITO 
k = 1,2-1011-e—60900/RT | orKyfa cieWyeT Pxp = 1,2 ata. 

OKCHeEpUMeHTaJIbHOe ONpepeJieHve KPHTHYeCKUX YCAOBMK NOs KATANA Mpo 
BOJMJIOCh HaMH B IHIMHApuueckow OomOe us HepxKaBelouleH cTa/IM Mamet, 
pom 61 uw Bpicoroh 545 mm. Jini BusyaibHoro HaOmMOJeHHA BAONb oOpa 
3ylomleH OoMObl Ha paBHbIX paCCTOAHHAX MMewsOCb 5 OKOH. TloqaxuraHny 
TIpOW3BOAUIOCb MYTeEM MepexKHraHuA TOKOM KOPOTKOrO 3aMbIKaHHA OT TpaHc 
cbopmatopa 220 x 128 MeqHOH npoBosoKH uametpom 0,2—0,3 mM, mpH 
KpelliipiielicA K KOHUAM SJeKTPOAOB CBeUH y OHOTO U3 TOPLOB OoMObI 

OnpiTel MoKa3aIM, 4To xouoqHan N,O felicrBuTembHO MOXeT ObITh NOZOK, 
»*eHa. IIpu mofxKuranud y HMXKHeETO KOHWa pa3MelleHHOH BepTHKaJIbH 
GoMObl pxp = 1,60-+0,08 ara. Sra BeNMYHHa XOpOWIO BOCHpousBOANTCA 
B page oOnbITOB C MOA2%*HraHHeM TOKOM OT TpaHc(opMaTopa, MMerloulerc 
B 10 pa3 O6mbuUTyIO MOMLHOCTb, Pxp He M3MeHHIOcb. He usMeHsAeTCA Pxp k 
IIpH U806apnHyeckOM cropaHHH, JIA Yero Nepeyx mos*KHrTaHHem G6omG6a coedH 
HANacb C Oydepom o6temom 40 J, 3aMOJIHCHHbIM a3OTOM IIpH TOM 2Ke aBJIeHHu 

na onpeyetenua Binsuua Tp, Ha KpuTHYeCKoe JaBleHve NOs KuraHHs 
Mbl JOOaBIAH K 3aKHCH SJIEMeHTapHbIM a30T. OnbiTbl, MpOBOAMBIIMeCA IIpE 
SaxKHraHHW Y HuWKHerO KOHIAa OOMObI, NOKa3aIM, 4TO Pxp CHAbHO MOBbIIMAeT 
ca yoke MaJIbIMH oOaBKamH wHepta: N,(%) 4,5,10,0; AT? 61, 137 
Pup (ata) 2,15, 4,5. 

Tako atbeKT SKBHBAJIeCHTeH H3BECTHOMY ABJIEHHIO paCclUHpeHuA KOHUEH: 
TPallMOHHbIX TIpefeNOB NOJKUraHuA C NOBbIIMeHHeM aBeHuA. ITH pesyuJb 
TaTbl HHTepeCHO CONOCTaBHTb Cc yrTBepxyeHHem Cnoaquura (1°), oueBnaHg 
OIMMOOUHBIM, COrlacHO KOTOPOMY KOHUeCHTpalHOHHble mpeyenbl mowKUTAaHHs 
pacliMpsIoTCA C PpOCTOM faBJIeHUA TObKO B TOM cuJly4ae, ec Nopsyo 
peakUMH B IWiaMeHH BbIlle NepBoro (B JeHCTBUTebHOCTH BbIIMe HyseBoro) 

IIpu nomxkuranuu y BepXHero KOHIa TpyObl Pxp BO3pactaeT yo 10 ara 
HispectHo, TO OTHOMeHHe KPYTHYeCKHX KOHMeHTpaunNi Hemocraromerc 
KOMIOHEHTA Tp Ha Mpefete MOMKUraHuA CBepXy H CHH3Y Mpu paBeHcTBE 
KoapPpuinenta Rudpysuu uM TemMMepatypompoposnoctu pocruraer 1,20 e 
OuesugHO, 4YTO COOTBeTCTByIOllee H3MeHeHHe © B HalIMXx ompiTax, pu m0 
CTOAHHDIX t H Ty», MOcTuraeTcA MyTeM M3MeHeHHA aBseHus. Beugy HusKorc 
TOpsyKa peakUMM BJIMAHHe U3MCHEHHA aBJIeHHA 3]eCb CpaBHUTebHO cmaboe 
Yeemwuenne Pxp B 6,25 pasa pH Nozskurannu cBepxy CHH3Y SKBUBAJIeHTHC 
COOTBETCTBYIONeEMy H3MeHEHHIO HavaJIbHOll KOHICHTPalHH B OMbITaxX ¢ pa3 
OaBJIeHHeM a3OTOM. OKcTpanousMpysA OMMcaHHy!O 3aBHCuMOCTD, HaXOJHM, TC 
Pxp = 10 ava npumepxHo npn 13—19% N, (AT, = 179—264°), 7. e. okBuBa 
JeHTHOe Atyp) HMeeT pa3syMHoe 3HaueHne. 

IIpupogupuieeca BbINe BbIYHCIeHHOe 3HaueHue KpHTMUeCKOrO laBnenus 
NOJVKMTAaHHA CIeYeT CPaBHUBAaTb C HaOMIOLCHHBIM MPH NOWKuraHuM cBepxy, 
MOCKOJIbKY MbI PpaCCMaTPMBaJIM PaciipocTpahenuHe maMeHH Oe3 yuacTHA TaKore 
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BHelIHerO CTHMyJIATOpa, Kak KOHBeKIMA. I]pH 39TOM OcTaeTCA HeMOHATHDIM, 
MOYCMY BbIUMCICHHOC Pxp 3AHMKEHO, a He HAOOOPOT, Kak CMeLOBAaO ORKULaTh, 
XOTA H MMeCCT NPaBHIbHbI MOPAOK BeHUHHBI. 

M3 momyyeHHbIX pe3yJIbTaTOB cJleqyeT ClelaTb MpakTMYeCKHe BBIBOHI. 
Sakucb a30Ta OOpasyeTcsA Ha MHOTHX MpOHSBOACTBAX, OHA NOmyyaetcs B YHCTOM 
Bue TIA MeMILMHCKUX Wesel, KOMIPHMUpyeTcn H CKMKaeTcA Oe3 cnelHab- 
HbIX Mep lipefocropoxHoctu. Hemb3a B IpHHIWNe UCKJIOYaTb BO3MOXKHOCTb 
ee NOMKHTAaHHA, HaNPHMep, paspsilaMM CTaTHYeCKOFO SJIeKTPHYeCTBAa, IPH Ha- 
TpeBaHuu afMaOaTHyecKHM c?KaTHeM HM B 


yapHou BOvHe. & 
SaMeTHM, 4TO B Mpe{BapUTeIbHBIX OMbI- 25 


TaX m0 nofxKuraHuIoN.O B mpn6ope (?”) 

C OOBEMOM B3PbIBHOM KaMeppr 70 cM, 

mpH p= 50 ara, HaOsmoqaiucb B3pbIBbI | 

6OIbWOH CHIbI. CropaHve BO BPe~HOM = 
=z 


oObeme — COCA HMHUTEIbHbDIX TpyOKax U3 
is hd 
Hepxaperouen ctaiw (XI8H9T) c BHyrT- 
PpeHHHM JMameTpoM 4 MM IIpH TouMHHe 99 
cTeHOoK 1,2 MM — MpHBeJIO B OJHOM U3 OMbI- Pabs:obecn. codepmranue é 
TOB K UX pa3pbIBy MO OOpa3yrouleH H pa3- mae aera eer ne oe 
pylieHuio MaHOMeTpa Ha 600 arta. V3 pS 
9Toro cileqyeT, 4TO MaKCHMaJIHOe [aBse- Dias 


Hue Jocturano or 1000 yo 4000 ara. 

IIpoqyktst B3ppiBHOoro pacnaga NeO cojepxaT 3aMeTHbIe KOMYecTBa NOz, 
OueBHHO OOpa3yrouleHcA H3 NepBH4HOrO NpogxyKkta cropanua NO. Jina onpe- 
emeHua Bprxoyqa NO Hekoropoe KOJMYeCTBO NpOLYKTOB peakWHu, onpezemsemoe 
OOBeEMOM OOMOLI H YMeHbINCHHeEM JlaBJICHHA, MeJICHHO MpomycKasocb uepes 
6apOoTep c THTPOBaHHbIM pacTBOpoM imesoun. M36nITOK memo OTTHTPOBbI- 
BaJICA MOTCHILHOMETPHYeECKH CO CTCKJIAHHBIM SIEKTPOZOM (6€3 OKNCJICHHA HUTPH- 
Ta). KOHTpObHbIe cnekTpocdboTomeTpHyeckne onmpexemeHua NOs noyTBepaniH 
Halld pe3ybTaThl. Ha puc 1 noka3aHa 3aBMCcHMOcTb cofepxkaHua NOz or 
HauabHoro JaBeHua. KomuuectBo oOpas3yiouletica NO BospactaeT c NOHMKe- 
HHeM JlaBJICHHA, UYTO Ha NepBbIM B3rviaf, KarkeTcA HeoOpluHpim. Ha mpeyesne 
noyKuranua Bprxog NO cocrapaset 2,7%, mp OOMbUIHMX aBJICHHAX BbIXON 
NO acumntoTuyeckH mpHOsMxKaeTCA K PpaBHOBeCHOMY. 

VispecTHo, 4TO pH cropaHHH cmeceH, cogepskamHx Ne -+ Os, Bcerga 06- 
pasyetca NO. Ee konllenTpaliua He 3aBHCHT OT OCcOOeHHOCTeH TOMIMBa H Ipo- 
mecca ero cropaHua HW BCerfa MeHbIUe paBHoBecHon unpu T = Ty (7%). B Hamux 
ombirax KOHWeHTpalua NO 6ombute paBHopecHonw. AnasorMunbli sdppeKT oT- 
MevasiCa IPH MefweHHOM pacmaye N2O. 

O6baAcHeHHe OOpa30BaHHaA cBepxpaBHOBecHbIxX KomHYecTB NO _ rpedyer 
JaNbHeHUIMX HCCIeAOBaHHH. 


WucrutyT a30THOM MpomblillieHHocTu Tloctynuuio 
M MpoOkyKTOB OpraHMyecKkoro CHHTe3a 1 II 1960 
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PH3SHYECKAA XHMH 
B. M. PPASHOB, B. H. WIMMYJIMC u B. J. ATORMOBCKHH 


BJIMAHHE AJICOPBILMHM MAPOB BEHSOJIA 
HA 3JIEKTPONPOBOAHOCTb MNPOSPAUHBIX NJIEHOK 
NJIATHHbI PA3JI“4UHOM MOBEPXHOCTHOM MJIOTHOCTH * 


({1pedcmaereno axadenuxom M. M. Ty6urnunoim 4 II 1960) 


QNEKTPOMPOBOMHOCTh MeTaJWJINYeCKHUX MWI€HOK MpH afcopOunH pa3s/IM4HbD 
BeLECTB Ha HX MOBepXHOCTH OObIMHO JIMHeHHO yOpilBaeT c 3anoHeHMeM (* ®), 
YTO HCHOIb3YeTCA JIA BHIUMCICHHA KOJIMYCCTBA SJIEKTPOHOB IIPOBOAMMOCTH M 
Tala, JOKaJIM3yeMbIX OMHOH alcopOupyemol Mouekyou (° ’). . 

B nogoOubix pacueTax HeOOXOAHMbI JaHHbIe O TOM, OAHOPOZHAa JIM 3ano 
HAeMaA ajlcopOaTOM MOBePXHOCTb MeTaJa. 

B jaHHOH paOoTe u38yyaoch BMAHMe afcopOuuH napoB Gex301a mpu 20 
Ha 9JIEKTPOMPOBOMHOCTh MpO3payHbIX IVICHOK IWJIaTMHbl, KOTOPbIe TOTOBHJIHC: 
BO3FOHKOM MeTasia MPH OcTaTOUHOM JlaBseHuH | -10~-? MM Ha CTCHKH CTeKJIAH) 
HoH saueliku. Ilappr 6eH3807a BBOAHIHCb B AYeHKY C MOCTOAHHOM CKOPOCTbK 
(3,8 + 0,3)-10'4 monekya B MHHYTY, KOTOPand Oblla MeHbUIe CKOpocTH ycTa 
HOBJIGHHA acOpOWMOHHOTO paBHOBecHaA. 

Ha cBexkeli MIe€HKe WaTHHbl CHavadla MpOWCXOANT NpounaAn alcopOuna, YTy 
HaOloqalocb Ha MeHKax Nasaqua ('°). AncopOupyemple nocie 3aBepuieHHs 
MpOuHOH aCOpOUHH KOMHUeCTBAa OeH3O0JIa MOMKHO YaIMTb OTKAYKOH Mp KOM 
HaTHOH Temmepatype, a MpOuHO acOpOupoBaHHbl OeH301 HauMHaeT Jecop6u 
pOBaTLCA Mb npH 250°. Ha crekse MpoHcxOAUT TOMbKO OOpaTuMaa acop6 
WMA OeH30Na, cocTaBaONlad OKONO 50% or oOpaTHMOl alcopOuuH npH TOM *K 
aBIe€HHH Ha paBHOM BHJMMOH NOBepXHOCTH Me€HKM TWaTHHBl. 

QNEKTPONPOBOAHOCTh BCeX H3YYCHHbIX MJICHOK YMCHbINaeTCA B XOJe MpOUHO! 
alcopOunn napoB OeH3ou1a (cM. yyacTkH AB KpuBerx puc. 1), a mpu JambHen 
IN€M 3aNOJIHeEHHH TMOBeCPXHOCTH H3MeCHACTCA pa3JIHUHbIM OOPa30M B 3aBHCH 
MOCTH OT KOJIMYeECTBA MeTaJa Ha CAHHMIe BUNMOM MOBepxHocTH. Tpu Tun 
HbI€e KPHBbIe V3MeHeEHHA rye hy — dN€KTPOMPOBOAHOCTE TeHKH Jl 
BiyCKa fapoB OeH30/la, mpeqcTaBseHbl Ha pwc. 1. C naenKol addbeKTuBHo! 
TommuHOH oKom0 10 A npn o6patumoh agcopOuun Habst0,anocb yBeuIM4ueHu 
3/IEKTPOMPOBOAHOCTH JO UcxoqHOrO 3HayeHHsA (cM. yuacrok BB, /). Onexrpe 
TIPOBOLHOCTh MICHOK ¢ 3dpteKTHBHOH TomMMHO oT 10 zo 20 A Mano u3meHaer 
CA MpH OOpaTHMoH afcopOuun OeHsoa (cM. yuactok BI, 2) u ymenputaete: 
mp ero orKauke. Ji MeHOK c aeKTHBHOK TOMMMHOL oT 20 qo 50 A o6patu 
Max acopOluaA yMeHbUllaeT SIeKTpONpoBosHocTh (cm. yuactroK BB, 8), Ho 
ropa3qO MeHbIeH CTeMeHH, YeEM NpouHad acopOuun. OrKauKa O6paTuMo ascop 
OMPOBaHHOrO OeH3O/1a IPUBOAMT B STOM CJIy4ae He K YMeHDbILIeHHIO, a K yBemMue 
HMIO SJIEKTPONPOBOAHOCTH JO YPOBHA, COOTBETCTBYIOMLerO saBepIeHHIO poy 
HOH ajcopoOuun (cm. yuacrox BI, 38). 

YMeHDbIICHHE SJIEKTPONPOBOAHOCTH Mp MpouHow apcop6unu GeH30Na H, 
MJI€CHKaX TWAaTHHLI CBAJETeIbCTBYeT O TOM, ITO MOKAIM3alUA YACTH SJIeKTPOHO 
JIPOBOAHMOCTH MOJIeKyJaMH Oe€H30JIa HMCeT MeCTO MPH CHMbHO OTMMYAIOULXe. 
NOBEPXHOCTHBIX IJIOTHOCTAX MeTawa. []poruBonooxkHoe BAMAHMe OOpaTHMO! 
alcOpOUHH OeH30/1a Ha 3JIEKTPONPOBOAHOCTh MeHOK Cc acpbeKTHBHOM TOULMHO! 


* Jlonoxweno na Kondbepenttuu mo opranuyeckomy KaTanusy (Mocksa, HosxOpb 1959 r,) 
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; 
kon0 10 A u 20—50 A MoxkHo O6bacHUTD CyUeCTBeHHEIM OTM4UHeEM UX cTpyk- 
ypbl. Kak uspecruo (cM. (")), mpH Malo NOBepXHOCTHOH MNOTHOCTH 3HaUMTeNb- 
Had YaCTh TpaHyJI MeTasa, OOpas0BaBLIHXCA Ha HOCHTee, He COe_HHAeTCA 
pyr c Apyrom. Ilo-BuzumMomy, smeKTpompoBoyHocTh Takoit CHCTeMbI MWla- 
THHa — CTEKIO MOKET yBeJIMYMBaTbCA TPH alcopOuNH OeHsona MexKy rpa-' 
{HYaMH MeTawta. 

B Oouee MIOTHBIX MWIeCHKaX TpaHyJIbl COeCAMHEHbI MeTaJIIMYeCKHMHM «MOCTH- 
KaMu». OOpaTuMaa afcopOuna 6eH30a MpOuCXOUT B OCHOBHOM Ha MeTaulie 


WH YMC€HbINaeT CO JICKTPOMNPOBOTHOCTb 3a CYeT NOKANHM3AUNU 4YacTH IMEKTPOHOB 
MpOBOXHMOCTH, a OTKAaUKa 


oOpaTuMo axcopOupoBaHHoro ae 
GeHs0la ee yBeIMUMBAET. 0 htt 
IIpu ompeleeHHOH moBepx- o 


HOCTHOM MJIOTHOCTH I[JIeHKH 
BIMAHHe OOpaTHMol ancop6-  ~%% 
mwuu{6eH30la Ha MeTasue u 

Ha cTeKJIe MEK Ty rpanywamMu G0 
MOXKET OKa3aTbCA COH3MepH- | 
MbIM, HM TOra seKTpoNpo- | -g/s 
BOJHOCTh He OyeT 3aMeTHO Zl 
MCHATLCA, YTO MOKAasbIBaeT — _gyy}_ 
yuacrok BI, 2 puc. 1. Ho 
pH oTkKauke OeH301 yJa- 
maetcA CO CTeKsIa wgerue, 
yeM c mmaTHHb. Iloatomy 
IPH OTKAUKe IJIEKTPOMPOBOL- 
HOCTh CHau¥aJla yMeHbllaer- 
CA, d IIpu YAaJIeHuu OeH30W14, ican le 3aBMCHMOCTb OTHOCHTeJIBHOTO USMCHCHH A 
GOparino azcopSuposanto- SPecrponseNace | NAEOR Naam Past sHok 
rO Ha WwaTHHe, BoOspacTaeT Raves Pope nye 
(yyacrku J] u JE, 2 puc. 1). 

Ji BbISCHeHHA XapaKTepa 3aBHCHMOCTH 9JIEKTPONPOBOAHOCTH JIeHOK 
HaTHHbI pasJIM4HOK NOBEpXHOCTHOH IJIOTHOCTH OT KOMMYeCTBa MpOUHO acopOu- 
PpOBaHHorO OeH3O/a ObWIH MpOBeZeHbI OMbITH, PeSyJIbTaTbl KOTOPHIX mMpel- 
cTaBleHb! B Tabu. |. 


Omnayxa 


{OmKayKa 4 Gi 
a eee 
0 G5 10 15 20 oo GO vac. 


Ta6Oauua 4 


SaBHCHMOCTb 9VJICKTPONPOBOAHLCTH IJIeHOK MVJIaTHHbI passMuHOH MOBepXHOCTHOM mmoTHOCTH 
OT TIpOuHoOn acopOuHH 6eH30Na 


Uncslo Mouie- 

Uucno ato- Qbdex- OueKkTpompo- | xyz 6ens0.a, 

Ne Bec Mon Pt Ha THBHAaA BOJH. JO TIpouno Ne 
myleH- | mJIeH- 1 cm2, TOMMMHAa | BIycKa O€H- | ancop6. Ha ANON | sata %| B 
KH KH, MP N-10-%6 MJIeHKU, 30a Ag, 1 cm?, 0 
A Ch ae n-10-%4 

te 0 j24 1,3 20 41,2970 4,3 1,4 0,82 0,4 
2 | 0,46 1,6 24 0,2752 0,6 0,2 0,06 0,4 
3 | 0,93 ig) 29 1,4133 2,1 0,9 1,00 252 
4 | 0,60 1,9 29 1, 1634 1,0 0,3 0,28 1,8 
9 | 0,82 Dye 34 0,9174 2,2 0,3 0,42 0,4 
6 | 0,36 2,9 38 41,2372 6,6 0,9 0,25 1,5 
7 | 0,83 2,6 39 41,2149 1,4 0,4 0,37 ree 
Se den OL 3,4 90 41,1832 2,6 O40 | «OFA ale 


QnekTponpoBosHocrbh mieHoK NoNe 4, 6—8 Mp OKOHYAHHH BO3TOHKH Mla~ 
THHbI Oblia OMHAaKOBA, HOB XOse BbIJepxKuBaHUA MpH 80—100° usmenauacb no- 
pa3HoMy, HaHOoubulee pasMuMe B BeMUMHAX h, CocraBneT 6%. Inenku NeNe 6 
u 7, OM3KHe MO MOBEPXHOCTHOM MJIOTHOCTH H 3JIeKTPOMPOBOLHOCTH, OTMIHUa- 
loTcH B 4 pasa lo KomMYecTBYy GeH3O1a, MpOuHO afcopOupyemoro Ha | cM? BUH 
Moi moBepxHocTH. Jia HcceqOBaHHIX B (°) MIeHOK M1aTHHbI C sppeKTHBHOH 
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TommunHol 77—85 A, sHayeHuA hy Tak?Ke CJIOXKHO MCHAJIMCb TPH yBenMyeH HH 
MOBePXHOCTHOM MIOTHOCTH HM JaxKe NPM OLMHAKOBOK MOTHOCTH OTJIMYaIHCb Ha 
4%, Oru cbakTbl yKa3biBaloT Ha TO, YTO CTPyKTYpa MVIeHOK IWlaTHHbl CHJIbHO 3a- 
BUCHT OT TpyLHO KOHTPOMMpyeMbIX OCOGeHHOCTeH MpOleccoB HX BOSrOHKU HU 
cpopMupoBaHus. : 

Hecmorpa Ha pa3JIM4HxA CBOMCTB, AA KaKTOH U3 NICHOK, YKaSaHHbIxX B 
Ta6. 1, Ha KPHBOM 3aBMCHMOCTH 3JIEKTPONPOBOMHOCTH OT UYHCJa ancepora 
BaHHBIX MOJIeKYJI OeH30Na WMeeTCH JIMHeMHbI yyacToK. Kak BHAHO H3 pu. 2, 
Ha JIMHeliHOM yyacTKe mpH mpoyHol agcop6uuu An = 1,4 -10™ Momeky.I Coli 
“—“° cocrapiset 0,8%. CoorBercTByrlomiHe 


ho 
BeJIMUNHbI Koy An WIA OCTAIbHBIX TIeHOK rpuBexeHbl B Tad. 1. | 
h 


30a Ha 1 cm? naeuKu No | 


ae) 


Tam xe MpHBeseHbl 3Haye- 
HHA B—cpeHHe KOJIMYECTBA ; 
3JIEKTPOHOB MpOBOMMOCTH Mla- | 
THHbI, JIOKaJIH3yeMbIX OJHOH | 
MoekyJIOH OeH301a. Pacuer 
8 mpoBeqeH m0 (cpopMyvie, Hc- 
NOb3yeMoH B paOoTax (°~*).— 
Bemuuunpr 8 KONeOMIOTCH OT 
0,4 no 2,2, mpHuem He HaOuJI0- | 
jlaetca KaKkOH-mH60 mpocTon | 
3aBHCHMOCTH OT MOBePXHOCT- | 
HOM [JIOTHOCTH. 

IIpu afcop6unn mapos 6ex- | 
30a Ha MIeHKaxX HMKesa (%) — 
monexyn/eme JIA TpeX IJIeHOK 3HayeHUA B ) 


Pp 2. SaBHCHMOCTb OTHOCHMTe/JIbHOTO M3MeHeHHA OkasaIHCb OS3KHMH K 6, Hi 
Gwe: V 

SeKTPONPOBOLHOCTH MveHKu miaTuHE! Ne | or Komn- Obl CeaH BbIBOL 06 obpa- 
yecTBa MOJIeKy OeH30a, alcop6upoBaHHBIxX Hal cm? 30BaHUH 6 KOBaJIGHTHDIX CBA- 


BHAMMOH MOBepXHOCTH 3eH MeXKTLy MOeKyJIOH OeH30- ; 

Ja W WieHKOH. Ofnako WIA 

ABYX Apyrux MIeHOK HUKeJIA, NPHOTOBJeHHBIX B TeX Ke YCMOBHAX ("), HaKJIOH | 
JIMHEHHOTO yuacTKa 3aBHCHMOCTH 3JIEKTPONPOBORHOCTH OT afcopOuuu 3HaUH- 

TeJIbHO OTMMYACTCH OT CpeAHero WIA MePBLIX TPeX MJICHOK. 
MoxHO M10Ka3aTb, YTO yIpOUlaloulNe NpPeANOMOXKeHUA, CeaHHble np pacue- 

Te 8, He COOTBeTCTBYIOT JlelicTBuTembHOCTH. JIMHeliHad 3aBMCHMOCTb 3JIeKTPO- 

MPOBOHOCTH MJICHOK OT afCOpOWHH He WOKa3bIBaeT OMHOPOAHOCTH 3anOuHAe- » 

MbIX Il€HTPOB; OHA OyfeT HaOIOMaTbcA TakxKe Ha WIeHKaX C WeHTpaMu pas- | 
JIMYHOFO akcopOMMOHHOrO NoTeHIHasa. HeoOxoxUuMo TOMbKO, YTOOLI OTHOCHTEb- 
Hble KOJIMYeCCTBA STHX ICHTPOB ObIIH OMHAKOBbI WJIA BCe€X yUaCTKOB MICHKH U 
uTOObI NepeMelleHHe aCOpOHPOBAaHHBIX MOJeKyJI C WeHTpa Ha WeuTp He MMe 
MecTa WIH MpOucxousO MocrarouHO MefeHHO. IIpu sTHxX ycnOoBNAX M3MeHe- 
HHE SJICKTPONPOBOAHOCTH MICHKU, MPHXOAAeecaA B CpeqHEM Ha OLHY alcopO6u- 
PpOBaHHY!IO MOJIeKyJIy, OKaxKeTCH MOCTOAHHBIM B ONpeeeHHOM MHTepBase 3a- 

MOJHEHHU, HO OHO OyeT TOMbKO SceKTHBHbIM CPCHHM MO OTHOLMICHHIO K HEKO- _ 
TOPOMy JWanmasoHy MCTHHHbIX BeJIMYHH SJIECKTPOHHOFO B3aHMOJelCcTBUA Move- 
Ky aycop6ara c Meramom. Ulupuua yKasaHHoro QManasoHa omKHa BOspac- 
TaTb C NOHMKEHHEM TEMMepaTyPbI H3-3a YBeIMYCHHA BPCMCHH «“KU3HH» MOeKyJ 
Ha aj\COpONMOHHbIX WenTpax. Hamu Opi0 OOHapyxKeHo, uTo mpu 20° amcopouua 
apoB OeH30Na Ha IWIeHKaX NMaTMHI MPOMCXOAMT OLHOBPeMeHHO Ha WeHTpax 
C Pa3JIMUHBIM aCOPpOMMOHHbIM MOTCHIMaJIOM ax%Ke MPH HeEOONbUIMX 3anomHeHU- 
AX. Oco6eHHO HarIAJHbIMH ABJIAIOTCA OMbITHI C ILMJIMHpHyecKOH AYeHKON, B 
KOTOPOH KOHTAKTHbI€ MPOBOMOKH JWI U3MepeHHA seKTponpoBosHocTH (a, 6 
Ha plc. 3) HaXOJHIHCb TOJbKO MO BepXHeH NOMOBHHOM cHOMHOH TIeHKH 
IWaTHHbI LWIMHOK 62. Kora napbl Oexs0a BIYyCKalHcb B A¥elKy uepes TpyOKy 
O, 9JCKTPOMPOBOAHOCTh BepXHel{ MOJIOBMHbI MWICHKH He M3MeHAWIaCb, moKa 
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poucxoyusa acopOuua GOeH3s0Na Ha HYKHeli MOMOBHHE MWIeCHKH (CM. yua- 
ok AB ua puc. 3). Ilocme storo Ha6smtosanoch JIMHeHHOe MaweHHe IeKTPO- 
POBOJHOCTH, COOTBeTCTByIOMee MpOUHOl afcopOuHH GeH3oa (yuacToK BY), u 
eHee ObicTpoe yMeHbuleHHe (yyactrok JJ) npu oOpaTuMol afcopOuun. 

Ilpu Biycke napoB OeH307a uepes TpyOKy e Z/IEKTPOMNPOBOAHOCTh yMeHbIla- 

Tea cpasy (H, y kpuBon 2 puc. 3). Ec BoyckK nmapoB MpeKpaTUTb JO 3aBep- 
€HHA MpouHon apcopouun (//, Ha puc. 3), TO 3IEKTPONPOBOAHOCTh MOUTH He 
eHseTca. Ecau Ke NpOuHad acOpOUNA Ha BepXHel YaCTH IWI€CHKM 3aKOHUMACH, 
oO mocule MpekpauleHua Biycka napos (//2, 7s, [74) 2eKTPONPOBOAHOCTb YBeJIH- 
MBaeTCA, KaK HM pH OTKauke OOpaTuMo azcopOupoBaHHoro Gensoua (cp. yuacToK 
E xpuson 1). Takue xe pe3ysIbTaTbl ObWIM NOJyYeHbI NpH OTCYTCTBHM KOH- 
akTa Mex Ay JBYMA uacTaMyv meHKu (cM. cxemy Ha puc. 3). OTM *akTbI TPyAHO 
ObACHHTb 4eM-J1HO0, Kpome 
epeMelleHHA MOJIeKyJI OeH- 
ola, KOTOpPbIe 3aHHMaJil 
CHTPbl C HEBbICOKHM aJ- 
OpOWHOHHBIM MOTeHILMaJIOM 
a BepxXHeli “acTH MVJIeHKH, 
K WeHTpaM Oojlee mpouHOH 
aNcOpOUHu, elle He 3anoui- 
HeCHHbIM Ha HHKHeEH uaACTH 
MIeHKH, 9JIEKTPONPOBOL- 
HOCTb KOTOPOH He H3Meps- 
macb.. 

M3102%KeHHOe NOKa3biBaeT, 

WTO Ha yuacTKaX IVJI€HKH, 
pwierarouluxX K MecTy Bry- “0 g5 1) (ome TGs 25 yae. 
cKa apoB, MPOHCXOAHT He 
TOIbKO MpouHaA, HO HW OO- Puc. 3. SaBucuMocTb  oOTHOCHTeMbHOTO M3MeHeHHS 
paTuMasa alcopo6uus paHb- 3JICEKTPONPOBOJHOCTH IMJICHOK MJlaTHHbI OT YCJIOBHN 
me, YeM HauHeTCA mpounaa DOnAuNe Hane ACSI es 
ajlcopOuuaA Ha Oomee yya- 
ICHHbIX YyUAaCTKaX WieHKu. Jia nmepepacnpeyeseHuA alcopOMpoBaHHbIxX MOJIe- 
Kya mpu 20° TpeOyetca oxono 10 mun. JlerKo BuseTb, YTO B ONbITAX, MpPOBO- 
IMBiuxcH mpH 90 unu 77°K (*) 9TO mepepacnpeyeneHHe mpakTMyecKH He 
MMeIO MecTa, H HalieHHad 3aBMCHMOCTb 9JIEKTPONPOBOLHOCTH [I€CHOK OT 
ACOPOMPpOBaHHOrO KOMMYeCTBA He JOcTaTOUHA [WIA KOJIMYECCTBCHHBIX OIeHOK 
QIEKTPOHHOFO B3aHMOlelicTBHA MOmeKy G6eH30ma c MmetTammoM. M3yyeHne 
M3MCHEHHH 9JIEKTPONPOBOAHOCTH MeTaJJIMYeCKHX MeHOK pH afcopoOuuu u 
MecopOuwH MO3BOUIAeT OGHAPyXKUTb Mepepacmpememenve aycopOaTa mMexyAy 
eHTPaMM C Pa3JIMUHbIM aCOPOMMOHHbIM MOTeHILMasIOM H OWeHHTb cpeHee 
BPCMA peOblIBaHHA MOJIeKyJI Ha HX. 


Mockosckul rocyapcTBeHHbIt yHuBepcuTei Iloctymuuio 
um. M. B. Jlomonocosa 30 I 1960 
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Jloxnann AkayqemMunm Hayk CECe 
1960. Tom 132, Ne 5 


PU3HYECKAA XHMHAR 


B. A. KPOHIrAYS u X. C. BAPACAPbAH * 


MEPEHOC 39HEPFHH BOSBYKAEHWSA WH CEHXHCMBHJIM3AUN A 
XHMVMYECKHX PEAKUWA MPH PAXWOJIN3E PACTBOPOB 
OPrAHH4UECKHX JAHACYJIbOUTOB 


(ITpedcmaeaeno axademuxom C. C. Medeedessim 6 II 1960) 


B pa6orax (1,2) Obl W3y4¥eH palMouus pasOaBJIeHHBIX PaCTBOPOE 
OpraHuyecKkux mepeKHceli u asz0coeqHvHeHHH B GeHsoue. Bplto yCTaHOBIeHO,} 
UTO HEKOTOPbIe apoMaTHUeCKHe BellecTBa, JerKO pacnayaioujuecd Ha palMkaspy 
(mepekucb GeH30usa, tbeHumas0TpHeHMIMeTaH), PasaraioTcH B pacTBOpaXr 
C BbIXOJaMH, KOTOPbIe 3HAYMTebHO OObIe, YEM BbIXObI, COOTBETCTBYIOINLHE 
IIpAMOMY JleHCTBHIO U3JIyYeHHA. ITO CBA3AHOC OYeHb SPeKTHBHBIM NepeHOCOMy 
SHEprHH BOsOyKJeCHHA OT OeH30-# 
Jia K paCTBOPeHHBIM BeUIeCTBAaM. | 

B Hactosmeh padote nmposos- 
2KeHO H3yYeHHe BJIMAHHA XHMMYe- 
CKOH MpHposbl aklenTopa Ha 9¢p-} 
(PeKTHBHOCTh Nepesauv SHEPrHun Wo 
Ha CTeMmeHb UCMMOsb3OBAHHA STOK) 
9HeEprHu B peaKUMH pa3sJIOxKeHHA} 
akllentTopa. bbl u3yyeH paluounss 
pa3s6aBJIeCHHBIX pacTBOpOB opra-' 

Gor ) Ube 403 mon/n HMYeCKHX JHCYIbPHOB B OeH30-: 

a ne. Uccneqopanuch Wucyabpusl, 

Puce. 1. SapucuMocTb BbIXOJa pa3sioxKeHHA DM- Nasal Semeecny ae re 
cyb~uoB OT HX KOHUCHTpaluun B pacTBopax: aulMpaTHyeckue SaMeCTHTCIM. 

a—]l®q; 6— TBO; e— BIC. Touxn na THMIbHbIe = paluKasbl,  00- 

KPHBbIX COOTBETCTBYIOT CpeHHiM SHaveHHAM u3 Ppa3yroulvecA pu Tuccounalun 

HECKOJIBKHX He3aBHCHMbIX HM3MePpeHHH AUcyIbpuyos, CPpaBHUTeJIbHO Ma- | 

JIOAKTHBHbI MH Mp pekoMOnHaluy | 

Apyr ¢ Apyrom oOpasytor ucxogzHble MoweKysp. Tlostomy ckopocTh pamMouu- | 

THYecKOrO pacnaya ucybpuyoOB B OeH30Ne HE MOXKeT ObITh HEMOCPeCTBEHHO | 

onpefeseHa MO YMCHbINeHMIO KOHI[eHTpalluu AucybPpuyoB, TO Oplmo ycTa- 

HOBJIC€HO CMellMaJIbHO MOCTABeCHHBIMM OMbITaMH. 

[lana Toro, uToObl OOpaTHad peakUMA He NpoTeKasla B pacTBOpHI WMcy‘pH- 
oz nobaBinica Wupenuinukpwarugpasun (TIT). Paguxane TIT ssanumo- 
AEMCTBYIOT C pawhKaslaMu, OOpasyIOWMMHCA MpH palMomuse, MU MmpesoTBparta- 
HOT, TaKHM OOpa3s0M, PeKOMOHMHALMIO THHIbHBIX PauKaOB pyr c Apyrom. 

Panvomus TUATEMbHO OCBOOOKACHHBIX OT BOSLyXa PaCTBOPOB NpoBoAMCcA 
Nok HencTBuem y-syueH Co. Bpxogq pagukanos wa 100 98 SHeprun, 
MNOPIOUeCHHOHK PpaCTBOPOM, OMpeesJICH 10 YMeHbINeHHIO KOHIeCHTpalluy 
A@ME. Tak kak npu pacnaze ofnoi MoneKyabl pucyabbuxa oOpasylorca 
Aba paWkasa, TO palMalWOHHbIM BbIXO pa3OXKeHHA McybPpUuAOB onmpere- 
JHICH Kak NOJOBHHA Pa3HOCTH BbIXOJOB paqukasOB M3 pacTBOpa M UNCTOrO 
pacrsoputens. Konwentpanua JI®IIE usmepsanacb wa cneKTpodotometpe 
C®-4 npu }=520 mu. 

Tia onpeqeneHua mpu nomomn JOTI spixofa paluKanos v3 pacTBopoB 
HaMM MpeBapHTeIbHO ObWIM YCTAHOBJICHbI KPUTMUeCKHe KOHMeHTpalun JLOTIT, 
T. €. MAHHMAJIbHbIC KOHICHTPallun, MPH KOTOPEIX Bce OOpasylollueca IPH paquo- 
JIH3e panuKastel BsauMogehcrByioT c JIONT (*). Tpumensnucb KonWeHTpaunn 
ANP 5-10-*—2-10% M, xoropsie Bo Bcex enyyaax MpeBilasH KpPHTHUeCKHe. 


Ss 


* B paOote npunumana yyuacrue A. H. Cunaurnepa. 
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Ha pac. | nokasanbl KpuBbie 3aBUCMMOCTH pafuallMOHHOrO BpIXONa pas- 
OXeCHUA Tuenuitucyrbpuga (LP]1), quOensuigucynypuya (AB) u qu- 
OensonANcybpuna (JIBJIC) or Konlenrpamuu 3THX BelecTB B pactTBope. 

PaccuHTaHHBble W3 HaKMOHa HavabHbIX yYaCTKOB KPHBBIX paqMaluoHHpie 
BbIXOAbl PasOKeHHA Wucybpuyzos ua 100 9B suepruu, normoueHHoit camumu 
AMcyIbpusamu, cocraprsior tia TO] u BI, ~ 1000, a ana BHC ~ 400 {mo- 
wekyJl. Oneprua juccounannu 
HOT u BUC, no-pugumomy, ne 
mpeBbiiuaert 30 KkKas/Momb, a JIBJL 
70 Kkas1/Mounb (4, °). Dro ognayaer, 
4TO BbIXOJbI Pa3JIOKeHHA TUX 
TMCy IbQUAOB IPH MaJIbIX KOHILeHT- 
palldaAX pacTBOpOB mpeBOocxoZaAT, 
mO KpalHei Mepe Ha nopsjoK 
MaKCHM€JIbHbIe€ BbIXOJIbI, KOTOPbIe 
MOXKHO OMKUaTb, ecw mpesno- 
JOXKUTb, YTO 9HEPIuA, morso- 
maeMas paCTBOPeHHbIMH  Be- 
WeCTBAMH, MOJIHOCTbIO pacxojlyer- 
CA Ha MUX AuccouMaynio. Beposr- 
HO, B pacTBOpax lucy IbduoB 
MpOHCXOMT TepeHoc 3SHEprHH OT 
PpacTBOpHTeIA K paCTBOPeHHbIM 


BellleCTBaM. 500 1000.n/mor- 
Mcxoqa 43 mpeqnomomKeHna oO nah 
TepeHoce 9HepruH UH YycCJOBHA (0) 


N [Go (— “ 
crauonapwoctn mpuxogqum x Pate: 2+ Sabucamocta 1/G0 ( Dee (o6o3Ha 


cleqyroueH 3aBHcHMocTH (*) BbI- 
XOJla pa3OxwKeHUuA Lucybpugos G° (— D) or MX KOHIeHTpalHi B pactBope [D]: 


G°(— D) 100kk,k, [D] ns 
(Ra +k, IDI) (ky + Bs) 
Tye ki — KOHCTaHTa CKOpOcTH OOpasoBaHHA BOSOy2KCHHBIX MOJeKyJI OeH3Oua, 
BbIPaxKeHHad B MOJeKyax Ha | 9B; ke — KOHCTAHTa CKOPOCTH HX CNOHTAHHOW 
JlesakTuBalluu; k,; — KOHCTaHTa CKOpOcTH MepeHoca 9HeEpruH oT OeH30na K 
qucyabpuzam; k, uw kg — KOHCTAHTEI CKOPOCTH AesakTHBallM u JMccolMalnn 
BOSOy2KICHHEIX MO/eKyJ Jucyubpugza. YpaBHenve (1) npwMeHumMo IA KOH- 
HeHTpaluu akilentTopa He Bbuue ~ 0,01 M, Korga pacnay ero 3a cueT nepeqaun 
SHEP 3HaYMTeIbHO mpeBbillaerT pas3- 
JIOMKeHHE B Pe3yJIbTaTe MpAMOrO jleKicT- 
| . ay BUA H3JIyueHHA. 
Tucyanoun | = Fae Ha puc. 2 noka3aHbl 3aBMCMMOCTH. 
1/G° (—D) or 1/[D], xoropsie B coot- 
BeTCTBHH Cc ypaBHeHuem (1) ABMAAIOTCA 
Aon 250415 | 0,020,002 smuHeHpimMu. Touka nepeceyeHun STHX. 
ABD 200+ 15 0,02--0,002 = ypaMbIxX C OCbIO OPAMHaT COOTBETCTBYeT 
ABC 100-15 0,020 , , , 
3HaueHHaAM (ky + ;)/100kiks QA yKa- 
SAHHBIX AMCyIbpUOB, a M3 HaKJOHOB STHX I, AMbIX MOXKHO BBMMCJIUTH. 
k,/ ke (ra6n. 1). Ornomenua k;/ke XapakTepusylor acpeKTHBHOCTE mepeHoca 
SHEPIHH OT Oew3soa K AMcybpusaM, a BenMuMHE kik;/(k, + k;) — BeposT- 
HOCTb pacniawa BO3sOy2KTeHHbIX MOJIeKyJ AUcybpusa Ha paluKalbl, yYMHOXKeH- 
HyIO Ha XapaKTepHy!O JIA JaHHOTO pacTBOPHTeA KOHCTAaHTy Ai. 

Kak Buguo u3 Ta6n. 1, TO], u JIB] apasatorca ofMHaKOBO AKTHBHBIMM aK- 
entopaMu sHepruu, a JIBJIC BocnpuHumaer suepruio Bosb6yxKseHuA C MpH- 
SIM3HTEIbHO BBOe MeHbileH adpekTHBHOCTbIO. B TO %e BpeMA paca BO3- 
Sy2KCHHBIX MOJIEKYJI IIPOHCXOUT y STUX TPex AUcybpUOB C MPpHMepHO paBHO 
3€ POATHOCTHIO. 


Tao6autna 1 
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Tax Kak k/(ky + k,) <1, TO MMHMMaibHad BemMuMHa fi COcTaBIAeT 
0,02 Monexyapt Ha | 9B. Takum o6pa3om Ha 100 9B 9HeprH M3yYeHHA, MOTO-; 
laeMOlt pacTBOpoM, OOpasyeTca He MeHee 2 BOsOy2KeCHHbIX MOJCKYJ OeH30u1a, 
CMOCOOHBIX 2tpPeKTHBHO MepesaBaTb 9HEprMiO AucyIbLpuyaM. 

MoxHO MpeqnouoxwKuTb, TO Mp pakvomuse PacTBOPOB apOMaTH4eCKUX 
JMCyIbUAOB SHEpruA BOsOyKeCHHA Oe€H3Oa MePBOHAYAJIbHO BOCIPHHHMaeT- 
CA (PeHMJIbHbIMH KOJIbIaMH akllenTopa, a 3aTeM MepeqaeTcA K APyrHM 4YacTAM 
MoweKyubl. B STOM cayuae CpaBHeHHve JaHHBIX Aa Wuenw- U AMOeHsHI1u- 
cybtpHya FOBOpHT O TOM, YTO Halve amudaTuueckux rpynm CHe Mexyy 
(PCHHJIbHBIMH KONbUaMH HW AucysbpuAHOK rpynnok, NO-BHAMMOMy, He 3aTpy]- 
HAeCT MHIpalluio SHeprHuu OT (eHHJIbHBIX Koel, K rpynne S — S. 

Hoke comoctaBJieHbl pavallMOHHble BbIXOAb! pa3smoxKeHHaA 0,01 M pacrBo- 
pOB BCeX HcculeOBaHHbIX HAMM AMCyJIbPULOB. 


AST ABA ABC Meroxcu- Jivanaus- JiuaTuayu- JuoxTus- 
6eH30HI- Wucyrbdbug cymppuy Aucysppuy 
WMucyubmuy 
Le 1,4 0,9 0,8 0,7 0,3 Od 


Tor (bakT, 4TO BHIXOAbI pasJlOKeHHA AUITHI- HU AMOKTHIAMCyIbpusa OMHa- 
KOBbI, MO3BOIH€T C]eaTb BbIBO O TOM, UTO YJIHHeHMe yrvleBOAOpOMHON Wenu 
He MPHBOJMT K 3aM€THOMY YMeCHbIICHHIO BEPOATHOCTH Pa3zIOXKeHHA BOsOyK- 
Je@HHBIX MoweKyJ Aucyappuyos. Mox- 
HO JyMaTb, YTO SHEPrHA BOsOyKJeCHHA 
MOKeT 6€3 3aMeTHbIX MOTeEPpb MHUpHpo- | 
BaTb MO alMdaTvyecKOH Wenw K CBA3H 
S—S. Bonee Hu3KHve paquomuruuecknue * 
BbIXO[bl pa3zJIOKeHHA avdaTHuecKHX - 
Icy AbpuOB TO CpaBHeHHIO C apOMa-— 
THYCCKUMU CBA3AHbI, BOSMOXKHO, CO 3Ha-? 
YHTEIbHO MeHbILNeH a sPpeKTHBHOCTHI | 
MEXKMOEKYIAPHOrO MepeHoca 2HEprun 
(1). Tak Kak 9HepruaA MuccolMalun 
GOS Gf JIBJL u anudaruueckux ucCyAbpHOB ; 
cocTaBaiseT oOKONO 70 kKaJi/MOIb, TO 
Puc. 3. 3apucumocts G (—IIB) ot [D] ana pramadereceree mcaemian peer 

TBI (a) u DBC (6) 6eH301a K akllemTopaM  nepejarorca 
KBaHTbI 9HEPrHuv He MeHeEe 3 3B. 

Panee ObluIO NOKa3aHO, UTO MPH MOGaBJIeHHU K PacTBOpaM MepeKHCH GeHsoN- 
Ja B OeHsOue TAKMX AKIENTOPOB SHEprHu,KaK aHTpalleH, (PeHaHTpeH, GeH3oH- 
HbId aHrHpHl,  denunasorpudenuimetaH HW Ma3s0aMHHOOeH3O, BbIXOL 
PpawMOMMTHYeCKOrO pa3sOxKeHuA MepeKHCH OeH3OMJIa CyIleCTBeHHO YyMeHb- 
maetcs (1,*,°). OTo cBa3aHO, OYVeBHAHO, C KOHKYPeHUMeH MexKy akllenTopamu 
B Tpolecce MepeHoca SHEPIHH OT BO3Oy2xKJCHHBIX MOeKyJI OeHsosa. 

Ha puc. 3 n0Ka3aHbl 3aBHCHMOCTH BbIXOfa pasmoxKeHusa 0,005 M pacrsopa 
mepekucw OeH30HIa OT KOHUeHTpann JIB] u WBC. (Ormenpupiu onpitamu 
‘ObIIO yCTaHOBeHO, YTO BAIMAHHe JIB] u J[P], wa payuomus nepekucn mpak- . 
THYCCKH OMHHAKOBO, a AMSTHIIANCyIbpuA mp KOHWeHTpaluax <0,02 M ue: 
OKa3bIBae€T 3aMeTHOFO 3all\MTHOrO elicTBuA.) 

M3 pucynka BugHo, uTo JIBJIC oxaspipaet 3HauHTebHO OombUIee 3alllHTHOE , 
meucTBue, uem JIB]. pu ysenuuenuu KoHnueHTpaluu Wucymbpug_oB BEIXOL 
PasJIOKeHHA NCPeCKHCH CTPeMHTCH K MpeebHOMy 3HayeHuIO, Ecaw MpHHATD, © 
4TO M€peHOC SHEP MPOMCXOAUT TOKO OT BOZOYXACHHBIX MOeKyJI GeH30Na 
K KOHKYPHpytOulMM aklenTopaM, TO HeTpy4HO MOMy4UTB: 


Jj 


[D/ 


t 


Ry 
G0 (—TIIB) all % 1?) 
G GaSe ae Re , (2) 
{+p (IIB) 
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e G® (—IIB) u G(—NB) — payuauvonnpie Bbixogpl pa3zoxKeHuA mepeKucH 
H30HWJla B OTCYTCTBHe H MPHCYTCTBHU 3alllHTHbIX OOaBOK, ks —KOHCTAaHTa 
OpocTH MepeHoca SHEPrHH BOsOyKAeHUA OT OeH30JIa K MepeKUCH. 

IIpu [IIb] = const BeruunHa mepoi uacru ypaBHenua (2) ommKHa ObITb 
ponopunoHaibua [D]. V3 puc. 4 Buqno, uTO WIA McCAeOBaHHbIX Hamu 
CY IbDUAOB MpONOpWNOHaJIbHas 3a- 
CHMOCTb He CoOsOaeTca. Kak u pa- 
ee (°), MBI MpeqNONOKUIM, UTO 9HEp- 
A MO*KeT nepeqaBaTeca OT BO3sby- 
JCHHBIX MOJeKYJI JUCysIbpuOB K 
epekucn Oexsona. Mcxogsa u3 ycso- 
CTaluHOHapHOcTH = mpolleccos, 


ES G02 G04 G06 0B 
. ; 3 [IIb 3 Z, 7 4, /, if 
Pet pee op © (a) 
e (TB) © G? (— TB) 
ke [TIB] , Puc. 4. 3aBpucumocTb Gk ee ot [D] 
— z ‘ ; 16 
ka +k, + ke [JIB] ana IBZ (a) IBC (6) 


OHCTaHTa CKOPOCTH Mepesauu aHep- 
MM OT JuCyIbpusa K NepeKHCH. a MOXHO PaCCMaTPMBaTb KaK BePOATHOCTb 
epeqaun 9Hepruu OT ANcyIbpuya K MepeKucu. 

Pacnay mepekucu Oex30ua B mpucytcrBuH JIBJI u JIBJIC cormacyerca c 
paBHeHvem (3), KoTOpOe OCe HEKOTOPHIX MpeoOpas0BaHHi MO3BOMAeT rpa- 


MyeCKH oOnpexemuTh a u Ro/ke. na DB] u JBC k;/ke, ompenqemeHupie m0 UX 
aIUTHOMY JelicTBuIO, CocTaBAAIOT ~ 150 u 400. CoorsetcTBue Mexyy 3HaueHHa- 


mu k2/ke aaa JLBJI, NOJYYeHHDIMH M3 aHHbIX NO CKOpocTH pa3ssoxKenuA JIBIJT 
“710 €fO 3allHTHOMY JICHCTBHIO, ABJIAeTCH yJOBeTBOPHTeIbHBIM. JLaa JLB JIC 
aKOrO COOTBeETCTBHA HeT— NO 3aulHTHOMy JelcTBHuIO JIBJIC sapaserca B 
~4 pasa 6onee adieKTHBHBIM aKIeMTOPOM SHEPrHH, YEM MOXKHO 3aKJIOUNTh, 
CxONA W3 CKOpocTH ero payMouuNTMyecKoro pacnaya. IIpwHuuHa TaKoro pac- 
OKTICHHA B HaCTOAMee BPEMA HAM l10Ka HesACcHa. 

ABTopbl BbIpakalor rayOokyio OsarofqapHocrb B. H. Bacuabepoh 3a 
pemqocTaBseHue JMcCyAbDUAOB. 


@My3uko-XUMHYeCKUM MHCTHTYT Tloctynusio 
um. JI]. A. Kapmosa 6 II 1960 
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1B. A. Kpourays, X. C. Bargacapsu, COopn. Jlelicrsue Monnsupyioulux 
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" Tlogpo6untii KuHeTH4ecKHit aHalM3 pesyibTaTOB, MOMyYeHHbIX B HaCTOsIMleli M paHee 
IYOIMKOBaHHEIX padoTax, OyyeT upuBeseH B Apyrou cTaTbe. 
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Jloknagp AKajleMum Hayk CEG. 
1960. Tom 132, Ni 5 


PH3BHYECKAAH XHMH} 


C. J. JIEBHHA, K. 1. JIOBAHOBA u H. A. MJIATS 


3JIEKTPHYECKWME CBOMCTBA CHCTEM, COCTOALINX 
W3 MNOJIAMEPOB HW METAJIJIOB 


(I]pedcmaeaeno axademuxom A. H. ®pymkunoim 24 II 1960) 


B nocaeqHee BpeMA NOABMICA pA paOorT HM MOHOrpadui, NOCBALLeHHbD 
NOJYMPOBOAHHKOBBIM CBOLiCTBaM OpraHWyecKHX CoOeqMHeEHHH. B HeEKOTOPHIX Ui 
9TUX PaOOT MOKa3aHO, 4TO BBEJCHHE ATOMOB MeTAJIJIOB B MOJEKYJIbI CJIOXHDU 
apOMAaTHYeCKHX COeJHHEHHH OKa3bIBaeT BJIMAHHe Ha (H3HyeCKHe CBOHCTBE 
mocseqHux. Tak Bapranpau (,2) u Une (3,4) o6napyxusH, YTO aTOMBI MeAk 
HW MarHHs, BBEJeHHbIe B MOJIEKYJIbI (PTAIOMNMAHHHOB, BOSCHCTBYIOT Ha 3JIEKTPO, 
MIPOBOAHOCTh STHX CcoemuHeHH. Tonuues, Telimepux, Jlappiqos, Kaprun ¥ 
up. (°) moKa3amu 4TO NOMMaKpPHOHUTpHYA Mocme TepMHyecKOH OOpadorKr 
mpuvoOpetaer MOJYMPOBOAHUKOBbIe CBOHCTBa B MHTepBasie OT 300 Zo 900°. IIpr 
200° conpoTuBseHHe NOmHaKpHOHUTpHsa paBHo ~ 101? om-cm. BrBefenue co- 
eH MeH CHYxKaeT compoTuBseHHe oO 10? om-cm (300°). 

SaflaueH HaCTOAMero UCCeOBaHHA SABMIANOCb W3y4eHHe SJIEKTPHYeCKHX 
CBOHCTB KOMNO3HIHH, B KOTOPbIX UaCTHIbl MeTaJJIOB YepelyIoTCA C BeCbMé 
TOHKHMH [pocwOHKaMM MOJIMMepoB, MpaKTHYeCcKH He MPOBOLAULHMH 70Ka. 
IIpeycTaBia0cb WHTEPeCHbIM BbIACHHTb, BO3MO%KCH JIM B 3THX YCMOBHAX 
QJIeKTPOHHBI Mepexo M Kak Ha STOT Mpolecc BIMAeT CTpykTypa OpranMuyeckux 
mpocsoek. 

B CBA3H C NOCTABJIEHHOH 3ajauel ObIIM HUCNOMb30BaHbI BbICOKOAMCHepCHbIe 
MOpomkooOpasHble Metab. B nepBy!o Ouepelb OblIO MpHMeHeHO «mouymac- 
CHBHOe» Oe€H3OJIMPOBaHHOe 2KeMe30, MOMYYCHHOe BOCCTAHOBJICHHEM OKHCH B BO- 
opoye mpu 450—500°. Odnrano B Takux yCIOBHAX BOCCTAHOBJeHUA OOpaszyercs 
mupoopHoe xemeso. OqHakoO, Kak nOKa3anu Bypurretin, Ilapnopa u Kunep- 
MaH (°,"), a Takxe Llypmosckas u Bypuireiin (°), ecmm Takoe 2%xee30 MOCe BOC- 
CTaHOBJICHUA B BOLOPOe, AO COMPHKOCHOBeHHA C BO3YXOM, MOrpy3HTb B 6eH- 
30J1 HM BbICYINMTb, TO OHO TepseT MMpodopHocTh. ARcop6upoBaHHbI Ha Keese 
OeHSO MpenATCTByeT OOpas0BaHHIO TOJICTHIX OKHCHbIX rvleHoK. Ha mopepx- 
HOCTH 2Kesle3a MOJyuaeTCA MIeHKa, COOTBETCTBYIONaA OHO 2sleMeHTapHoH 
aueike Fe,O,. J[Mamerp actu 9TOrO x*ee3a MOpA,Ka JecaATHIxX joeH 
MHUKPOHAa. 

Tlepppim o6beKTOM UMcCeLOBaHHil CmyxKWWIa KOMNO3HIMA M3 OnucaHHOre 
BbIIMe WKee3a UH NOMMMZONpeHa (HaTyPaJIbHOrO KayuykKa), KOTOPHI BBOAMJCS 
u3 2% pacrBopa B Gex30ue. OOpaslibl B BUJe MACTHHOK HpeccOBaHCb HO] 1as- 
uennem B 500—1000 arm. OpveHTupoBouHBie OMbITHI NO H3MEPeHHIO 2JICKTPO- 
CONPOTHBJICHHA STHX OOPA3IOB NOKasaH, UTO y2Ke BBELeHHe B KOMNO3ULUIO | % 
NOJMM3ONpeHa Pe3KO CHM KaeT SeKTPONpOBOAHOCTh xeNesa. Tipu Oommen 
COWepxKaHHH PesHHbI STOT ad*eKT CKa3bIBaeTCA elle CHbHEee*. 


i 


* ConpoTupsenue o6pasiloB, cnpeccoBaHHbIX 3 U4HCTOrO NOpowkKoob6pa3sHoro Keesa 
cocTaBdeT OkONO 1-10-3 om-cm; Mpa cofepxKaHHUu pesHHE! oKoIO 1% 0,125 om-cm; mpu 5% 
0,127 om-cm; 10% 3,73 om-cm; npu 20% 16,18 om-cM. 
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SaBHCHMOCTb JOrapudMa seKTponpoBoyHoctu (lg s) or Temnepatyppl (=) 


Opasila, coyxepxamero 20% pesHHbl, B uHTepBase oT 50 20 —40° oxa3amacb 
IMHEMHOU, MIpHueM C POCTOM TeMMepaTypbI ZeCKTPONPOBOAHOCTh yBeMYHBA- 
acb. B yKa3aHHOM MHTepBauie TeMNepatyp ComporuBsenue OOpasita c 11,2 om-cm 
3MeCHAOCh JO 50 oM-cm. Tako XO 3aBHCHMOCTH 3/1eEKTPONPOBOAHOCTH OT 
emMepaTyPbl THNMYCH MIA MOJYMpOBOMHNKOB. TepMo-9.4.c. wu mocrosHHad’ 
/XOua STOTO OOPasila UMEJIH TOT %Ke 3HaK, ITO M NOWyNpOBOAHUKU p-THna. Be- 
JIMUMHAa TEPMO-9.7,.C. COCTaBIAa OKOoO 5 wB/rpaq. BemuunHa 9Hepruu aKTH- 
AS 


Balun AE, BbIuHCeHHad 3 ypaBHeHua p=p,e"?, cocTaBaama OKOJIO 
0,1 os. Ananormunble 3HaueHHA TepMO-9.0.C. MH MpOBO,UuMOCTH Obl 
HaMeHbI H DIA KOMNO3HIMH u3 x*KeNe3sa U NOJIMCTHpoua. 

M3 M310x%KeHHOFO BHJLHO, YTO NOJYYeHHAaA KOMMO3HILMA mpHoOperaeT pay 
HOBbIX CBOHCTB, OTJIMYHbIX OT CBOMCTB BXOJAULMX B 3TY CHCTEMY KOMIMOHEHTOB. 
Heo6xoluMo MoYuepKHYTb TakxKe, YTO HEIb3A CUMTATb, OYTO BSTHX CUCTeMaXx 
QJIEKTPONPOBOAHOCTh OObACHACTCA HENOCPEACTBEHHBIM KOHTAKTOM OTJ@JIbHbIX 
/MeTaJIMYeCKUX YaCTHIL Apyr c Apyrom. B noqoOHom cayyuae Habmuoqanacb Onl 
‘TeMiepaTypHad 3aBHCHMOCTh 3/IEKTPONPOBOAHOCTH, XAPaKTepHaA JIA MeTaJIIOB, 
4TO HM MMeeT MeCTO y OOpasiloB, CIpeccOBaHHbIX U3 YMCTOFO MOpoMIKOOOpasHOro 
*Kelesa. 

J{A mowyueHvA Oomee paBHOMepHOrO pacnpefeteHHA NOMMMepa U ero 60- 
see TIPOUHOTO CLIHBaHHA C *Keses0M paOoTa NpoBosUach NO pa3spa6oTaHHOMy 
B. A. Kaprunpm u H. A. Ilaars (*°) meroxy Bu6ponomoa MeTasmM4ueCKHX M10- 
POUIKOB B cpeye MOHOMepa. CylLHOCTb 3TOFO MeTOJa COCTONT B TOM, UTO 4acTH- 
IbI MeTaJiia B pollecce WpOONeHHA, 3a CUeT OOHAKECHHA CBEKUX IHEPreTuUeCKH 
AaKTHBHbIX PpahHel, MHMILMUPYIOT MOJIMMepu3alluioO MOHOMepa, B Cpese KOTOpOrO 
oHu Haxogatca. Ilo oKoHYaHHM ONbITa OOPa3z0BaBllIHecaA B OOBEMHOH (pase m0- 
JIMMePbl OTMBIBAIOTCA COOTBETCTBYIOUIMMH PaCcTBOPHTeAMM, MOcTe yero MeTaJ- 
JIMYUeCCKUH MOPOUWOK BbICYINMBaeTCA HM peccyetTca B PopMe MacTHHOK. 

Bpuyzy BbICOKOM AMCNepCHOCTH NPHMeHeHHOTO HaMH 2Kelesa HEIb3A OblIO 
OXUJaTb ero JabHeMWIero ApoOMeHHA pH BUuOponomMome. OWHaKO B 9THX 
yYCIOBMAX OOHaKeHHe CBeKUX TpahHeH MOMKHO UATH 3a cueT NOBpexKeHHA 
WIM CHATHA BeCbMa TOHKOM OKHCHOM MJICHKH Ha MOBePXHOCTH >KeJIeSHbIX 
yacrTull. 

Ta6muua 4 


Muteppanm Temnepa- Hi3smenenue conpo- 
No WNo Typ, °C THBJICHHA, OM-CM 
nn. Komnosuuna 
“OT Fite) oT qo 
4 Keneso ++ nomucrupow 150 —63 0,0 21,8 
2 | To »*xe + nomuusonpeHx 150 —o2 0,23 AV ylalh 
3 | To xe + nomumMerHsmeTak pr- 4 : 
mat 150 —45 Salle 87,9 
4 | To «xe + nommaKpHaonuTpHl 50 —65 OFS8> BIN .8S 


B 9THX ONMbITaX ObIWIM MCMOb3OBaHbI CeLYIOULMe MOHOMePHI: M30IpeH, CTH- 
pOul, MeTHJIMeTaKpUslaT, KAaK COCAMHEHHA, UMelouve JBOMHbIe CBASH, a TakxKe 
aKPUJIOHUTPM. 

Jia 39TOrO Tuma KOMNOSHIMH, KaK BUAHO us puc. 1, TakxKe HaOsmlOJalacb 


~ ih 
JiMHeHHad 3aBucuMocTb lg ¢—7- B MHTepBasle TeMMepaTyp OT +150 no 


—55°, mpHueM CONPOTHBJeHHe OOpasilOB B STO OOMAaCTH MeHAJIOCb B CpeqHeM 
B 20 pas (cm. Ta6u. 1). B o6macTH Hu3KUx TemNepaTyp, OT —d5d5 jo —120°, 
KPHBbIe HMeIOT Oosee KPyTOM XOJ. QHeEPpA akTHBAalH, BbIPAaxKeHHaA B dJIeK- 
TPOH-BOJIbTaX, Y Pa3/IMUHbIX KOMMO3HIM KoNeOamacb oT 0,08 no 0,12. Heod- 
XOJMMO TOJYepKHYTb, YTO Y BCeX KOMMOSHILHH, NOJYYeHHEIX BHOpoMOMOsOM, 
TePMO-9.J.C. HM stpekT XOJwIa MMeJIM TOT >Ke 3HaK, YTO HM MOJYNPOBOAHHKH n- 
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tuna. Benwunna Tepmo-9.1.c coctaBiseT 12—14 pp /rpag. Uro kacaeTex aq 
tbexta Xosua, TO ero He yaJlOCb H3Me€PHTb BO BCeX CJIy4aAX. IlocrosHHa: 
Xowia y KOMNOSHIMH xKee30 — MOJMCTHPO NpH KOMHATHOM TemmepaTyp 
papua 2,9 -10? cm?/kya. Y o6pasila u3 *ese3a MH aKPHJOHUTPHJIa NOCTOAHHA! 
Xonna papuya 4,1 -10? cm?/kyu. 

Mig conocraBieHua CBOHCTB KOMMO3MILMH, MOJTYYeHHBIX IPH BBeeHHM TOTO 
BOrO MOJIMM30NpeHa, C TEMH, KOTOPbI€ NONyYasIHCb NO MeTOAY NOMMepv3allul 
W30IIpeHa pH BHOpPOMOMOue, BUAHO, YTO OHM PasMMYaIOTCA MO PAY CBOHCTB 
Tak, B MepBOM CJly4ae 3HaK MPOBOAMMOCTH TaKOH, Kak Y p-NOJYIpOBOLHHKOB 
BO BTOPOM cJly¥ae— Kak y /-MOJyMpOBOAHUKOB. SHayeHHe TepMO-9.]I.C 
c 5 pp/rpaq yBeauunuocbh Zo 12—14 pB/rpan. YAembHOe COMpoTHBeHHe BO BTO 
poM curyuae TaKxKe OobUIe, YEM B MePBOM. OTH PasMHUHA CBUJeCTEMbCTBYIOT ¢ 
TOM, 4UTO, MO-BHAMMOMY, MPH NOJyYeHHH KOMMO3H 
IM MO BTOPOMy MeTOAY pacnpexeteHHe NOMMepé 


130 100530 0-0 —-100 
10 6osee PABHOMEPHO, a TaKKe, BO3MOXKHO, OCYLIeCcT: 
BIAeTCH DIpyroH THM CBA3H MexKy MOBepXHO: 
Y CTbIO UaCTHIL MeTaJIJIa H OpraHHueCKUM BelleCTBOM: 
SeMeHTapHbI aHaJIM3 MOKa3aJI, YTO COMepxaHUE 
of 4 BceroO OpraHwyecKoroO BeleCTBA B KOMMO3HILME 
> 5) »*Kee30 — NOHH30NpeH (MOJyYeHHOH BHOpoMOMo- 
ay , sm) cocraBsner 5,1%, npwuem Ha Jomo yrulepoge 
nat mpuxomutes 4,53 %, a Bofopona 0,56%. B u30 
-3 Danae tp NAR (C;Hg) Bec yrulepoya IipeBbillaeT Bec BOMOPONE 
0} paren Bip pas.ae Pee ye oOpasile 39TO OT- 


HOWeHHeE COCTABJIAeT = 8.Tak Kak OTHOIIe-| 


Puc. 1. Sasucumoctb sora- 0,56 
pudma SIIEKTPOINPOBOAHOCTH HvHe KOJIMYECTB yruepofa H BOWOpOa TpPAUMepHo 


(lgc)} or temneparypu (=). TaKOe 2%Ke, Kak B MOHOMepe, TO 9TO TOBOPHT B 
Komnosuunu skenesa c paanua.  LOlb8Y Oro, YTO OCHOBHOH peakluelt pu BHO- 
Pp 
si noumepayu: J —- non. DONOMONE OblIa peakWuA NOMMMepH3sallun. 
MeTHsIMeTaKpuuiaT; 2 — nosu- Ilockombky moBepxHocTpb | r xene3a B Hallux 
cTUpou; 3 —nommakpuso- oOOpa3llax OblJla paBHa OKOIO 1,5 M?, a coflepmaHue 
HUTpH; 4 — NoMMSONpeH —s Qn raHMYeCKOFO BEMIECTBA COCTABIIAIO, COrIaCHO aHa- 
mu3y, 51 mr, TO oTcioga (eCHH C4HTAaTb, 4TO 
ajicopOMpoBanHad MOleKya 3aHHMaeT Ha noBepxHocru 25 A?) nomyuaercs,. 
yro 51 mr mupumMepHo B 75 pa3 MpeBblliiaeT KOJIMYeCTBO, MOTpeOHOe AIA 
NOKPbITHA BCeH MOBepXHOCTH MOHOCIOeM. OTOT *akT TakxKe NMOLTBeEpxK Laer 
Halle IpeqnouoKeHHe, YTO IPH BHOPOMOMONe *Kesesa HMesIa MeCTO NOJMMepH- 
3allHa W30TpeHa. OHaKkO, BePOATHO, NOJMMepusalluA UeT He M0 BCell MOBepx- 
HOCTH 2Kele3a, a JIMMIb BOJIM3H WIM Ha CaMAX yUACTKaX, Ha KOTOPHIX pH BUOpO- 
MOMOJ€ MPOHCXOAHT NMOBpexyeHHe TOHKOM OKUCHOH mueHKH. Tlo-Baqumomy, 
B 9THX MeCTaX eT OOpa3s0BaHve MPMBUTOFO NOMMepa, MU, CyAA 0 TOMY, 4TO. 
QJIEKTPHYeCKOe COMPOTHBeHHe OOPasita (KaK ObIO yKa3aHO BbIlIIe) BO3pacraerT *,, 
9TOT MOMMep Oovlee WIM MeHee PaBHOMePHO MOKPbIBaeT 2%KeMe30; CTPyKTypai 
9TUX MpocsOeK YTOUHAeTCA. QyIeMeHTaPHbIM aHaJIu3 WIA clyyan KOMNOSHILNE 
C MOJIMMeTHJIMeTaKpHIaTOM HM MOJIMaKPWJIOHUTPHJIOM las Gomee COKHbIE COOT- 
HOWeCHHA M@KTy BIeMeHTaMH. Bo3MOxKHO, UTO Hapsy c NOWMMepHsalvel wy 
Takxke Jipyrve peakUHH. OTH ABJICHUA OYLYT B WaJIbHeHINeM HCCeqOBaHBI 6onee 
leTaJIbHO. B HacTOALlee BPCEMA MOMKHO OFPaHHYHTbCA YKa3aHHeM, UTO KOH- 
yeCTBO BellecTBa, CBA3AHHOe C MeTAJJIOM, NIPeBbIWaeT MOHOCION WIA cnyuas 
MeTHJIMeTakpHslaTa B 45 pa3, a akpHOHUTpHa B 40 pas. 

B Hacrosmee BPeMA NpOOMMKAIOTCA MCCJIEOBAHUA OMMCaHHBIX cHcTeM. Be- 
RyTcsA TakxKe paOoTbl C CHCTeMaMH, B COCTAB KOTOPBIX BXOLAT Apyrue Metasibl 
H J\pyrve MOIMMepbI, B KOTOPbIX NePeHOC 2JCKTPOHOB MOXKET OCYIMeCTBAATECA 
erue, 


* Tlo cpaBHeHHi0 C KOMMO3HIMAMM, B KOTOPBI€ MOMMM3ONPeH BBOLUIICA B TOTOBOM BUJe, 
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Bpipaxaem OarogapHocTb akag. A. H. OpymxKuuy, akay. B. A. Kapruny 
mpod. P. X. Bypuirefin 3a noMmoltb u MHTepec K pa6ore. 


WUucrutyT 2eKTpoxumMau Toetynu0 
Axkayemuu Hayk CCCP 24 II 1960 


UMTMPOBAHHAS JIMTEPATYPA 


oA. |. Baptaneau, WV. A. Kapnosnas, KOX,, 32, 178 (1958). * Are, 
apTaHbaAH, M@X, 22, 769 (1948), 3D. D. Eley, Nature, 162, 819 (1948). 
mB. D. Eley, Res. in Appl. Ind., 12, 293 (1959). ° A. B. Tonunes, M. A. Teu- 
vepux, 5B. 9. Laspigos, B.A. Kaprun uw op. WAH, 128, 312 (1959). 
PP. X. Bypmtetu, M- HU. Ilapaosa, Ast. caun. Ne 64304 or 1 XII 1944r. no 
cr. 4384/01. 7 P. X. Bypmredu, C. JI. Kumepman, COopH. cratei mo menoy- 
BIM 9JIEMeHTaM BOSAyUIHOH Renonapusauuu, 1947, erp. 93.8 H. A. UW ypmoscKkaa, 
Xe by palnenien ni, yh 0) N76 GO57y 2. Beat Keannan Maha suble ACM Iman os 
pIcoKoMoweK. coeyq., 1, 330 (1959). 
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Jlokxnanp AkayeMun Hayk cccPe 
1960. Tom 132, Ns 5 


PH3BHYECKAA XHMHA 


Jl. Tl. THMO®EEB u H. T. EPALUKO 


3ABHCHMOCTb KOI®®MIMEHTA ANOOY3NH OT BEJINUMHbI 
AJCOPBLLUM HA AKTHBHBIX YIJIAX 


(I1pedcmaeneno axademuxom M. M. T[yOununoim 25 XII 1959) 


Kospuiuents! qudpy3Hu B MOpHCThIX COpOeHTaX MeHAIOTCA B TIpoleccey 
copOuuH, IIpHYeM pasJIMYHbIM OOPasOM B 3aBMCHMOCTH OT CTEIeHH 3allOJIHCHHA} 
CopOWMOHHOrO O6beMa, CTpykKTypbI CopOeHTa, MpuposEl copOupyemoro BellecTBat 
M HeKOTOPHIX Apyrux cbaxTopos (+~’). M3yyenue STOH 3aBHCHMOCTH IIpecTaB-f 
JIACT MHTePeC JIA BOMpPOCoB pacueTa CKOpOCTeli COPOMMOHHBIX MpOMeccos, npo-t 
TeKalolluX BO BHYTPeHHeANppy3HOHHOK OOMACTH, a TakxKe WIA BbIACHeCHHA Me-| 
XaHH3Ma Hepenoca BelllecTBa B MOpucTEIxX copOenTax. Mexyy TeM uCCJ@LOBaHH A 
B 3TOM OOACTH HEMHOFOUHCJICHHbI M MOJIYYCHHbIC PC3yMbTATbI B HEKOTOPBIX CJTy~ 
yaiX HOCAT MpoTHBOpeyMBEI xapaxTep. Menee Bcero ACHOCTH — B IIpH4MHaX} 
YMeHbIUeHUA KOSPpulHentTa Aupy- 


3HH C 3aMOJJHeHHeM, YTO OTMeUAJOCH! 
Kparkast Dune McCJIe TOBaHHbIX B page pa6or GC 6 ). i 
JIeu 


WA Oaisieey 4! 


EMHCTBeHHYIO MOMbITKY OObBHAC- 


O6pem nop, cm?/r HHTb 93TO ABJICHHE MbI HaXOJUM Bo 

1 8 % 

ay se Puawerp | auua  paOotrax Bappepa (’, °). Pacemarpyy 

MHKpo | XOZ- | maxpo MM MM Bax TIpomecc copouuH Ha WeOUT ax | 

poe Kak udpdy3uto B Kpuctalax, Bap- 

1 | 0,33 | 0,40 | 0,25 3 5—6 pep (8) npu BHruucnenun Kosbbuny- 

I bane nies rier he dee 5 enTa {udby3Hu yunTplBaeT HSMeHeHHe 
Ila | 0,3 ; ; ,6 ; & 
it | 0238 | 0°40 | 0°20 | 1,42-1,6| 274 YMCA BaKaHTHbIX MeCT WIA RuppyHy 


TMMpyIOuluX MOJIeKyJI, 4TO WaeT JH- 
HeHHOe yObiBaHHe KoaspPpuineHta AuPpysuu c 3anomHenvem. OgnaKo mojo- 
OHad KOHIENUMA e€fBa JIM MPpHMeHHMa K TaKHM MOPMCTHIM CopOenTaM, Kak 
AaKTMBHble YI, CHJIMKaresi HT. I., MCXAHH3M MepeHoca B KOTOPHIX CyILeCTBeH- 
HO OTJIMYeH OT Ludpy3uv B KpucTalmax. B 9sToM cayyae yMeHbIeHHe KOSDH- 
WHeHTa Judppy3suu B Mpomecce copOmHH, MO-BHMMOMY, CBA3aHO C XapaKTepOM 
B3aMMOCBA3H Pa3JIMYHbIX THIOB Nop. UacruyHo sTOT BoMpoc oOb6cyxaca Hamu 
B (°) HM HECKObKO NoApoOuee paccmMoTpen B AaHHOl pacore. 
OKCIEPHMeHTA/IbHad YaCTb HCCIEOBAHHA B3aksIOUaNach B OMpe_eeHHU 
3aBHCHMOCTH KOadpulMenTa Audpy3HH MeTHJOBOTO CIMpTa OT BeJIMYMHH al- 
COpOUMH Ha aKTHBHBIX yIVIAX C pasiM4uHOK NopucTol crpyKTypow. panysanpo- 
BaHHbI€ AKTHBHbIe Yr ObiIM MOYYeHbI B JaOOpaTOPHbIX YCJIOBHAX Tapo- 
ra3OBbIM M€TOJOM H3 HCKONaeMOro yrJIA HM ApeBecHow cmosp (yrau I u II) uw 
PHAPOIM3HOrO JIMTHHHAa HM CMOuIbI (yroub III). OcHoBHbie WaHHBIe O MOpucTon 
CTPpyKType MH COPOMMOHHEIX CBOMCTBAaX yrueH MpuBezeHb! B TaGa. | uw Ha pue. |. 
Hi3MepeHua KUHeTHKH COPOLMH MpOBOLMAHCh B BAKYYMHBIX YCOBHAX MPH 
20° H MOCTOAHHOM JaBJIeHHH MapoB MeTHIOBOrO cnupta. OObemM CHCTeMbI, Ha- 
BeCKa VIIA, HHT€PBaJIbl PABHOBECHbIX JaBJICEHHH, B KOTOPHIX MPOMSBOAMJIUCh 
H3MePeHHA, OblIM MOLOOpanbl Tak, YTOOBI B HaMOOwIee HeOMAPONpHATHOM CuTy~ 
wae WaBJIeHHe MapOB B XOfe ONbITa MOHMKaNOCh 3a CueT acopOmuN He Gowee 
uem Ha 3—4% OT NlepBOHAaYaIbHOH Beau4HHEI. Tepe onbiTOM yroub 9BaKyupo- 
BaJICA PTYTHbIM HACOCOM B TeyeHHe 3 4ac. pH TemMepatype 400°. KomuuecrsBo 


1144 


[COpOMPOBaHHOrO MeTHJIOBOrO CHMpTa onpeyetamoch mo IIpHBecy yrvia pH 
OMOUIM COpOMHOHHBIX BecoB. Ilocme Toro Kak B CucTeme pHOopa ycTanaBuu- 


- Kosdpunnente: qubpbysuu guia yraa Ila seraucnanuce 110 yPaBHeHHlo Aud- 
Y3HH JIA UWMJIMHApa KOHEYHBIX pa3sMepoB 


So} ue te) 
: a—a S2PENTEENG] 4 ye hl Se , 
Beso 55 kw -(h maul 


09 Ay heal m=t 2 (2m — 1)2 
(1) 


rye—a BenmunHa aycopOunu K MOMCHTY BpeMeHH /; 2,—paBHOBeCHad BEM UMHA as- 

copOUnn B Hauase onbita (pu t,=0);d0— paBHoBecnas BemuHHa acopOuHH B 

KOHUE OMbiTa (tf —> 00); u»—KOP- 

‘Hu (byHKuuu Beccema Jy (Un); 

D—spdekTuBubli kospipunnewT #2 

Iuppy3uu (B pacuete Ha egu- 7% 

HMLy CeYeHHA TOpucTOH cpe- 

mpi); R u /—coorpercTBeHHO 

paquyc uU ANMHa WHIMHApa; 

Meee 820k: ies 122.3,.8, 
IIpo y—0,5 ypapHenue 

IpHHumMaer Copmy, OHHaKO- 

BylO WIA Mponecca alcopOuHH 

M JecopounH: 


yi 1 oe 
eae 


rtd (2m ae dy? 


A=1 m= 


mecca —i1)? \ e*Din | x? 
ui 16 R2 | i [Gus (2) 


B ypapHeHuu (2) / 3ame- 
HeHa Ha 2R AAA anHoro 
pasa yraaA (cM. Tau. 1). 

Jaa BbIUHCJIeHHA Cc TOUHO- 
SThIO OKOIO 1% YypaBHeHHe 
MOXKeT ObITb peoOpasoBaHo 


< BULLY 


R2 
D=0,3183,—, (3) 


He ty;—BpeMA B CeKyHaXx, 
a@ KOTOpoe JOcTHraeTcaA BeNH- 
6 uc. 1. M30repmpl ancop6uuH MapoB MerumoBoro~— - 

WHA aJCOpOuHy , paBHasA cnupta wa yraax I, II, II 
= 0,5; D B kB. caHTuMeTpax 
cekyHay u R B CaHTHMeTpax. 

Sapucumoctb D or 3anojHenua ana yraen I, II u HI onpenenanacp us 
OOTHOIeHHA (1°) 


Ome 
i - ’ 4 
ieee (4) 


2 JLAH, vr. 132, M5 1145 


omYcer 


D108 


rye BeJIMUMHbI C HHAeKCaMu | uM 2 OTHOCATCH COOTBETCTBCHHO K ABYM Pda3HbIM | 
HHTepBaslaM 3aMOHeHHH. Sa eNMHHLY MNpPHHAT ‘KosppuuneHT Duppy3uH - 
JWIA BeHUMHEI aycopOuvuH d,, COOTBeTCTBYIOUIeH  3alOJIHCHHOMY oObemy © 
MHKponop. 

SKCHEPHMEHTAIbHbIe JaHHbIe JOCTATOYHO XOPOWO YOBJETBOPAIOT 3aKOHY 
KopHa Wo y = 0,6—0,8. Kpuppie sapucumocTu Kosdpulnexnta mudpy3sun D 
uv BemuunHbl DI ([. —xKoucranta Teupu) OT 3aNOHeHHA AVIA UCCJEIOBAHHbIX 
oOpasioB yrvleH mpuBegqeHb! Ha puc. 2 x 3. 

Ecau JOMycTHTb HasIMUHe B AKTHBHOM YIJl€ KOHTJIOMepaTOB 3 SJIeEMEHTAP- 
HbIX KPHCTa/JHTOB yruiepona Cc Gomee HM MeHeEe KOMMAKTHOM yMakOBKOH, Tak 
uTO CBOOOJHBI€ MOMOCTH MeXKY KpHCTaIHTaMH TpescTaBsIAloT COOOH MUK- 
POMOpb!, COCEAHHEHHBIe MEXKAy coOoH (cM. puc. 4), TO OMHOBpeMeHHOe YMCHb- 
menue D u DI c 3aM0HeHHeM MOxKHO OObACHUTS CeqyrouluM OOpasom. IlyTb 
ABWKeEHHA MOJIeKYJ OT TlOBepXHOCTH B rlyOb 3epHa K aCOpOUMOHHbIM WeHT- | 
paM JI@KHT yepe3 WIHPOKHe M Y3KHe KaHaJbl, B KOTOPbIX KOSpulHeHTHI DHD- | 
(by3un pasmunpl. [upokue kaHadipr —9TO CBOOOHbIE MOJIOCTH MEXKLY KOHTIOMe- 
paTaMH KPHCTaJJIMTOB, y3KHe Ka- 
HaJIbI—MUKponoppl. OOuHH KOIp- 


LL 


> 4 6 8 %mMp 


Cor > 


Puc. 2. {3asucumoctb Kosdbunventa Puc. 3. 3aBHCMMOcTb OTHOWeHHA KOSPDHUHEHTOB AUp- 
Aubpysuu Du penvunust DI oraycop6- y3suu Dz / Dyu Dols / DiI, or afcopOunH @ Ha yraAx 
UHH a Ha yrse Ila I, IIgu Il 


(uLneHT Auphysuu 3aBucuT OT uacTHEIX 3HayeHUli KOSbPHILHeHTOB Auppy3un 
B UIMPOKHX HM y3kKuX Mopax. JIia alemeHTa MyTH, u3s06paxkenHorogua puc. 46, 
OOWLHH KOSppuuneHT Aubysun MoxeT ObITD 3alucaH B BHTe 


ee DD 
aD; +(1—a)Dy, ’ (5) 
re Dj — kosppunent Zubpy3snu B wupoKolt nope; Dy, — KOSMUUHEHT WHp- 
A l 
(by3Hu B MHKpONOpHcTo 30He; a = _ 


over AOA TYTH Luddy HAUP yIOulHXx Mo- 
JIeKYJI Yepes MHKpOTOpH. 

B  mpouecce aycopOumH MuKpONOpE 3anoualorca ajcopOupyembIm 
BeuULeCTBOM, IPH 3TOM YMeHbIUaeTCH  CBOOOAHOe MpocTpaHcTBoO MOK LY 
KPUCTaJIMTaMH =yriepoqa M, CieOBaTeIbHO, yMeHbllaeTca KOSpbuNMeHT 
mudby3uu B MuKpOMOpucTo 30ue. KospuwnexTs qudby3snu B IH PpOKHX 
Topax B sTOM Mpouecce MpakTHyecKH He MeHsIoTCA. IlonwKeHue Dj; Benet 
cormacHo (5), K MOHWxKeHHIN O6mLero KOsppulnenta udbysun vioRem 
NOMYYHTb Oomee oOulee BbIPaKeHHe ama D, ecru IIPHHATb BO ‘BHHMaHHe 
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mpeweyenve Nop oO paquycamM, HasIMuNe NapasebHbIX KaHaJOB uU Jpyrue 
YHAIOULHe OOCTOATEMbCTBA, HO KaYeCTBEHHO KaPTHHAa He MeHAETCA. 


Puc. 4. CxemaTuyeckoe u306paxKeHue NopHucTon 
CTPpyKTypbl AKTHBHOTO yrvuisa (a) Hu 3uIeMeHTa 
mopucTrok crpyKtyppi (6) 


Mucrutyt dbusnyeckow XHMHH Ilocrynus0 
Axkayemuu Hayk CCCP BDO ERS: 


HWHTHPOBAHHAA JIUTEPATYPA 


PR M:. Barrer, D:-W. Riley, J. Chem. Soc. 1948, 133. ? RM: Banrer 

W. Brook, Trans. Farad. Soc., 49, 1049 (1953). %P.C. Carman, F. A. Raal, 
oc. Roy. Soc., A209, 38 (1951). 4*P.C. Carman, F. A. Raal, Trans. Farad. Soc.,, 
, 842 (1954). © P. C. Carman, Flow of Gases through Porous Media, London, 1956. 
K. Kammemeyer, Ind. Eng. Chem., 50, 697 (1958), *H. W. Habgood, 
nad. J. Chem., 36, 1384 (1958). ®R.M. Barrer, Trans. Farad. Soc., 37, 590 (1941). 
I. 1. Tumogees, H. T. Epamxo, JAH, 129, 384 (1959). 2 T. M. Tumo- 
2eB, JIAH, 131, Ne 6 (1960). 
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Jloxaagn Axagemun nayx CCCP 
1960. Tom 132, Ni 5 


PH3SHYECKAS XHMH} 


K. C. WIM®PHH u A. A. MEPEJIBMAH 


KMHETHKA MEPEPOHKH B MEPEOXJIA)KAEHHOM CHCTEME 
(II pedcmaeaeno axademuxom A. H. Ppymnunoim 25 TX 1959) 


1. B mepeoxsaxeHHbIX CHCTeMaxX, KOrla OJHOBPeMeHHO B 3Ha4HTeIbHC 
MHTepBasle TEMMepaTYPbl NPHCYTCTBYIOT KallWIH, KPHCTaJJIbl UH Map, NeperoHty 
ABJIH€ETCA OCHOBHbIM MIPOMeCcOM, OMpPeAeJIAIOULMM H3MeHeHHe COCTOAHHA CHCTeM) 
BO Bp€MeHH. OHa MpHBOAUT K HeMpePbIBHOMYy POCTY KPHCTaJIJIOB, HcnapeHH} 
Kalle@lb H MOCTeCMCHHOMY H3MCHeEHHIO MIOTHOCTH Mapa. OObINHO 93TO ABJICHE 
OCJIOMKHEHO PATOM OGCTOATeMbCTB, OMHAKO. aHaJIH3 BOMpOoca, NpOBeeHHbIM | 
(1), MoKa3bIBaeT, UTO MpocTeliiliasd CXeMa, PACCMOTPeCHHAA HHXKE, ABJIACTCA OCHO!) 
HOH. | 

[leb HaCTOALMeH pa6oTb! COCTONT B TOM, YTOOI HCCIeIOBaTb KHHETHKY nept 
PrOHKH B YHMCTOM BU HW NOCTPOHTb HeCJIOMKHYIO CXeEMY pac4ueTa ABJICHHA JI| 
JO60rO +KOHKpeTHOrO cuyuaa. 

2. Bpegqem oOo3HayeHua: a = a(t) — pafMyc yacTHUbl, 9 — MIOTHOCTb Be 
ulecTBa YaCTHIbI; 2 — 4MCIO YaCTHIL B eCAHHULe OOBeMa, MpPHyeM HHeKC 
OyeT OTHOCHTbCA K KallvIAM, HHeKc 2 — K kpucTalam; D — Koadpunuer 
Auppy3suu mapa B Bo3szyxe; c = c(t) — NIOTHOCTh Napa, MpH4YemM cy COCTBEI 
CTByeT HACbIINeHHIO Napa Hay KamieH, a C.— Ha KPHCTaaMy, | 


AC = Cy = 0, 2> 0: (1 


IIpeqnomaras, YTO B HavasbHBIH MOMeHT ¢t = 0 cucTeMa COCTOHT 43 Nepeox 
JaKJCHHBIX Kaleb, AMep KPUCTaIOB, pauyc a,(0) KoTOpbIx mpeHeOpexKHM: 
MaJI, H apa, MJIOTHOCTbh KOTOPOrO COOTBETCTBYeT HaCbIILeHHIO Hay, NepeoxJiax 
J@HHOM KarieH, HavasIbHble yCJIOBHA Mpolecca O6ylyT 


a; (0), @,(0)-=0, “e(O)jeee (2 
ITpoecc Mepekauku ONMCbIBaeTCA CHCTeMOH ANdiepeHunabHbIX yPaBHeE 


Hu 
de 


ae = 4xnya,D (cy aoe C) + 4xnoD (Co — a) As, (2 
d 
pi, = D(c— a), (4 
d 
Pete a = 1) (ec). (< 


Cucrema (3)—(5) c HavanbHbiIMA ycoBNamMu (2) mpezcTaBaaeT co6o 
3anauy Kom. M3 (3)—(5) epasy nomyyaem pa unterpasa 


C(t) ee */sTp Na? (¢) + */s™Pofea3 (i) =M, (¢ 
pat (t) — paz (t) = pa? (0) —2DAct. ( 
IIpn nomouu (6) u 3aMeHbI nepeMeHHBIXx 


8 


nee 4 N2Po 2 : 
X=V (Fe ee ea ( 
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Siete) (9) 


papHenua (4) u (5) MoryT ObiTh MpuBesenbl K OfHOMy ANdppepentMasbHOMy 
baBHeHuIo (Tofspoounee cM. (?)) 


dY hs! No Ys =), or Vee Arle 
ee aa (10) 
MeCb 
¥= Ny/My, (11) 
a) 
a Se core » gi(0) = */s™pyN,a3(0). ! (12) 


O603HauHM BpeMA, B TeEYeHHeE KOTOPOFO MpOuCXOAUMT Becb powecc nepe- 
oHKM, 4uepes T°. Mbt onpeyesMM ero 43 YCIOBHA, YTO Mporecc MOMHOCTHIO 
aKOHUUTCA, KOra NOTHOCTh Mapa c(t) WOcTHrHeT 3HAaYeHUA Co, T. e, 


| c(T*) = Cp. (13) 


3 CUJIy EMHCTBEHHOCTH pelleHus safaun Kom (2)—(5) no (13) ogxo- 
HauwHO onpefeatorea T°, a,(T") u ag(T°). 
3. Crpornli anau3 3afaun npopejeH B (?). OrmeruM cyleflyiouiue BbIBOJHI. 
1) IIpouecc pas6uBaetcaA Ha Be ctayuu. Bpema neppolt cragquu T coor- 
eTCTBYeT NOJIHOMY McNapeHHio Kallevib, T. e€. a,(T) = 0. Ipu atom 


Qe (T) aca V X, a max» (14) 
le 
Ae. (15) 
ly max —- MAKCHMaJIbHO BO3MOXHBIN pafkuyc KpucTasua, 
‘ 3 
M — c? 
Qs max = “a/arpona : (16) 


Bpema T onpenessetca PopmMyson 


patty Bees pa} (0) 
2DAc 


Poss (17) 

2) Bropas craqua mpomecca, B TeyeHHe KOTOPOH a, = 0, cocTouT B KOH- 
eHCalMM M3/IMWIHero KOJMYeCTBa Mapa Ha KpHcTaJwbl. Ona juiutca Oecko- 
euHO JOuITO 3a cueT acuMNTOoTHYecKOrO UpHOsMxKeHHA dc/dt k Hyso. IIpak- 
WUeCKU WemecooOpa3HO, HallpHMep, CUNTATb, YTO BTOpas cTaUA NpOMOMKaeTcs 
jpema T’, B TeueHve KOTOPOrO KpucTad /focTHrHeT He MeHee 96% cBoero 
fAKCHMaJIbHOrO 3HayeHHaA. Torja 


il 


(it aie as (18) 
| TIOJIHOe BpeMaA Mpomecca 
2 2 
_ P25 maxX + P14; (0) 4 
r= 2DAc aie TnN2Da, ; (ne 


2 max 


3) ByyeM oleHHBaTb pOJlb KarKQOH cCTaMH OTHOCHTCJIbHBIM TpHpOcTOM 
aMycoB Kpuctawios. Mmeror mecro (bopMyJIbI 


ee ee ey Klaas be Xie 


Ne oj = A(T) UW Gg11—MpvpocTh! payMwycoB 3a BpeMA MepBoH HM BTOpOH 
rayuii. Ormetum, ato upu X;>0,9 Bropol cragneli c TOUHOCTHIO 10 5% 
;006Le MOXKHO T1peHeOpeub. 
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4) X; onpefesseTcA AA WaHHOrO BelllecTBa M0 A uv, mpuyem X; y6t! 
paeT Kak C yMeHbiueHHem A, Tak HM C yMeHbilleHneM v. YMeHbIIeHHe A BbI3 
paetca yBesuuenvem Ac *— jon BemlecTBa B TapooOpasHOM COCTOAHH)} 
TleperOHAeMOrO B KPHCTAJVIbI, OTHOCHTeIbHO JOJIM BelllecTBa B KHAKC) 
cocTomHUN, gy (0) = 4/s7n1p:03(0). YMenbuleHve v pH (bukcuposaHHpix A, Z| 
Mu a,(0) mpovcxoguT 3a CueT YMeHbIUeHUA Ny — KOMMYeCTBa AMep KPHCTAadJIO) 

OrmeruM, 4uTo He3aBucumo or A mp nz<n, T.e. mpH v<1, BemHuMH| 
Qs1, Aott UW Qomax HMeIOT NOpaAyoK v—"*, | 

5) SHauenue X; MOxKHO OMpefeMTb HenocpeycTBeHHO io A x v (Mospotl 
Hee 06 3TOM CM. BI. 4), T. €. IPAMO TO BXOJHbIM J\aHHbIM, He IIpOH3BOJ} 
IIpeBapuTebHO pacueTa KMHETHKM NepBoli cragqun mpouecca. Tem caMmbiM Tf 
(tbopmysiam (17), (19) u (20) cpa3y 2e onpejenstorca BpeMaA TepBoH cTajHl 
BpeMA BCero Mpowecca, a Tak2Ke MpHpOcTEl paHYCOB KPHCTAMOB Agi M Asi} 

4, Jlna pacuera KHHeETHKM TepBOH cTaqHH HyXHO WHCeHHO pellaTb AMd) 
(tbepenunasbHoe ypaBHenve (10), 3aBucaujee oT AByX Mapamerpos A u vy * 
UroObl ypoctuTb 2TY TpOMO3AKYyIO OMepallMio, HAMM COCTaBJIeH HaOOp peu 
Hut ypapuenusa (10), coorBercTByloulHii 1MpoKOMy JHanasony 3HayeHHi A 
Vi Ar= 0,1:(0, 10,932 V==-1029; “1 Op? oe VO 05 25 0557 18 a2, aa Oe 
Oru pewienusa mpescraBseHbl B (popMe TaOsMO CcHelHaibHoH dyHKuuH Y =) 
— F(X; A; v) naa X B unteppane (0,1) c AX =0,05 (umm 0,1) (cm. (7J 
Tao. 1—9). Kpome toro, B (?) mpuBegena tTa6nm. 10 ana onpezenenna A} 
no A u y. IIpm ucnonb30BaHHu TaOsuy B (*) cle@yeT YUHTHIBATb «NOMpaBK} 
Ha BeulecTBoy. Jlen0 B TOM, 4YTO TAaOMMUbI COCTAaBJICHbI IIPHMeHUTeJIbHO K BOLE 
Tlostomy Jia Hcnomb3cBaHHaA TaOn. 1—10 npw aHasM3e MeperoHKH jpyror| 
BelllecTBa B KayecTBe BXOJHOrO MapaMeTpa B TaOHUax v cieayeT OpaTb Hj 
fNy/Ny, a BeENHUHHY Vv’. 


v= Hes (21) 


Pacuet BpillomHsetca Tak. IIpH nomouyw Ta6n. 1—9 (7) aaa anHpix A j 
v Haxofum 10 X coorsetcTBylouiMe 3HayeHHa Y. Vicnonp3ya (8) u (9), o 
X wu Y nepexoquM kK a,(t) u a(t). YuuTppaa 


M=c; + 4: (0), (22 


mo (6) Haxoqum c(t). Bpema t, coorsercrByromee 92THM a(t), a,(t) u c(t) 
onpeyesnem 10 (7). 
5. IIlpu avanuse Bropod crauH yQOOHO BBeCTH B paccMoTpeHne BpemMa 


t=t—T, (23 


OTCHMTHIBAeMOe OT KOHIa NepBoi cragun. [Ina Xj, yMOBJeTBOPAIOULUX yc: 
BHIO 


0,65< Xi <1, (24 


pacueT KMHETHKM BTOPOH CTauM C OWIMOKOH He Gonee 10% MoxHO mpons- 
BOUT 10 TpHOMxKeHHOH opmyuie 


a(t) =a, Otc’, (25) 
rye 
Ga tage Oe (%) es FL 
(2) = > ae =e OM (26) 
B = 4nnsDdomax. (27) 


* Ac 3aBuc ‘ i 
: i MT OT TeMMlepaTypbl, IPH KOTOpoH npoucxog_uT neperonka. 
(p2/p1)/* MOXKHO BKJIOUNTD B vy. 
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Ecam ycuopue (24) He MMeer MecTa, TO pacueT HECKObKO ycOxKHAeTCA 
(cm. (°)). 
c(t) BO BTOpoH cTaquH onpegensetca no cbopmyse 


c(t) = M — 4/5 mponoa3 (t). (28) 


6. PasButaa Bbillle CxeMa COJepxKUT NOD aHaNH3 NocTaBeHHOM 3alauu 
H NO3BOJIAeT OICTPO PacCuuTaTb KHHETHKY OGeHX cTaqui Npowecca meperoHKH. 
OOpaTuMca K HeKOTOPBIM (p¥3HKO-XHMHYeCKHM BBIBOJaM. 

1) Ha puc. | npupeyensi KpuBple, onucpIBalolve NepByl0 CTaMiO MeperoHKH 
B CHCTeMe Nap — Boga — eq npu ¢t = —20°, ny= 60 cm-3, n= 6 cm-3, 


% 
v/ 


60 
Ss 
— 
ad 
20 
0 6 fa JO ee 60 72 76 & ek. 
Puc. 1 Puc. 2 


a,(0) = 10u. Hapsagy c kpuepiu a,(t) u a,(t) Ha puc. | mpHBeqeHa Takxe KpH- 
BaA JIA BeNHUHHEI Cc (Z) 


OA eae (29) 


XapakTepH3ytolleH OTHOCHTeIbHOe H3MeHEHHE MJIOTHOCTH B TeEYeHHe MepBOH CTa- 
uu neperonKu. Mutepecuo, uTo, HeCMOTpaA Ha TO YTO Kaleb Bob B 10 pas 
Ooblule, YEM KPHCTAJIIOB, K KOHILY NepBOl cTaqHH Mmpollecca NOTHOCTbh Napa 
Ha 36,5% (B gomax Ac) ormuuaetca OT Cc,. BpeMa nepBoh cTaqun 3ecb 
83,9 ceK., BelHuHHa X,;= 0,809. Bropaa craqua onucpiBaetcaA copmyvion 
a(t) = 0,982 e947, TIpoqomKuTembHOcTh ee T’=10cek., a NomwHOe BpeMaA 
neperoHKku 7* ~94 cex. 

2) OrHocHTebHOe H3MeHEHHe MJIOTHOCTH apa K MOMeHTY MOHOrO HcMape- 
HHA Kanesib 


Ac = M —c,— qx (9). (30) 


o(T)="2# V8 = 22, 
Cc Ac 
SaBucumoctb c (7) OT 4HC1a BHOCHMBIX AJep KPHCTaJJIOB, Mo, WIA MpHBe- 
J€HHOrO BbIllIe IpHMepa H300paxkena Ha puc. 2 (c,*(7) Ha rpaduKe). Ormerum, 
yTO B (30) OT nN, 3aBUCHT TOMbKO X;. M3 puc. 2 BHAHO, 4TO MpakTHyeCKu 
mpH v<0,01, noka Kamau cylllecTBy!OT, KOHIeHTpaliva paBHa Cy, TIpH 
v>10 OHa K MOMeHTY MOJHOrO HCMapeHHA Kaleb CTAHOBHTCA PaBHOH C2, UH, 
3HaYHT, BTOpOH cTaquu neperonKu He Oyyer. YutTepecen noyTH JMHeHHbI 


xoq c oT lg v B uHTepBasie v oT 0,01 yo 10. 


Tloctynuao 


Bcecoro3Hbl 3aOUuHbiit 
10 IX 1959 


JIECOTeX HHYeCKHH MHCTHTYT 


LMTHPOBAHHASA JIATEPATYPA 


C. Iudpun, Tp. Inasu. reopus. o6c., B. 31 (1951). * K.C. Wugpus, 
bMa H, M3. AH CCCP, cep. reopus., Ne 6 (1960). 
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Jloxrxann Axagqemun nayrk CCCP 
1960. Tom 132, Ne 5 y 


PH3SHTECKAA XHMHA 


C. f. QHTEJIMC, K. C. KASAHCKHH u H. M. YMPKOB 


TEPMOAHHAMHKA TIPOTOHH3AUHH H30BYTHJIEHA 
(IT pedcmaeaexo axademukxom B. H. Koxdpamoeeorm 19 I 1960) 


Bompoc 0 cylliecTBOBaHu aludaTHyeCKHX HOHOB KapOOHHA MU COOTBETCTBYHO- 
IHX m-KOMIJI€KCOB JaBHO OOcyxKflaeTcaA B suTepaType. C OHOH CTOPOHH, 
MHOTOUHCJICHHbI€ JaHHble, MOJYYeHHbIe MPH W3yYeHHH KHHETHKH KHCJIOTHO- 
KaTaJIMTHYeCKUX peaKIMH, HaCTOHUMBO MpPHBOAAT MCCIeoBaTesIeH K MexaHH3- 
MaM C yuacTHeM aulMdaTHuecKUX HOHOB KapOOHHA WIM x-KOMMIeKcoB. C Apyrou 
CTOPOHBI, OTCYTCTBHe (haKTOB MIpAMOFO UX OOHAPyXeHHA HW HeYTeLIMTEJIbHbIC 
TEPMOXHMHYeCKHe pacueThI MOKA3bIBAIOT, Kak OYTO, HeYCTOMYMBOCTb 3THX 
yYaCTHIL H HeBbITOMHOCTh HX OOPa3s0BaHHA, TEM CaMbIM JjeJlad COMHHTeJIbHOH 
KOHI[€NIH10 MOHOB KapOOHHA B TPaKTOBKe psa peakIMH, HanpMMep mpeBpa- | 
ICHHH OJIePHHOB. 

Kacasitb TepMOXHMHYeCKHX PpaC4eTOB, CJIeyeT OTMETHTb, YTO MMEerOIIIMeCH | 
B JIMTepaType pacueTbl TeMIOTH! PeakKWHH MPOTOHH3alHuH Oe:HHOB B BOJHOM | 
pacTBope 


us0-C4H, (aq) + H® (aq) = tper.. C,H} (aq) (1) 


He MOryT C TpeGyeMOH TOUHOCTHIO JaTb MHTepecyloulyio BeMuMHY. Heo6xoyumple 
IIA MPOBeeHHA TaKHX pacueTOB JlaHHble MO TemmoTaM combBatTawuu AH, 
HOHOB KapOOHHA NOyyaIoTCA MpHOIWKeHHO H OUeCHb HeHAaexKHbI (1A 


tpet.-C,He AH, = —40—69 xxan/moub). axe takaa (byHaMeHTaJIbHaa 
BeIMYHHAa, Kak TeMmlOTa COJbBaTalWH MpOTOHA, MO JaHHbIM Pa3HbIX aBTOPOB 
papHa —225, —257, —259 u —282 xxav/Moub. HeyJuBuTenbHO nosToMy, 
YTO pesysIbTaTbI pacueToB OBanca uM Tanpnepna (*), npuHaBumx AH,(H+) = 
= —282 kkKasl/MOuIb, alot ia peakwun (1) Tennory AHr = 26,1 Kkan/Moub, 


a Te Ke pacueTbl, MpOBeseHHbIe co sHayeHHemM AH,(H*) = —256 kxkan, War - 


AHr = +0 xkan/monp. 


Bompoc O He€NOCcpeCTBCHHOM OLIpeMeJIeHHH BeJIM4HHbI KOHCTAaHTbl PaBHOBe- | 


CHA PeaKUMH MpPOTOHH3allNU OePHHOB, ee TeMOTEI H SHTPONMU NpeBpaTucA 
B BavKHBIi HW MpPMHIMMMaIbHbIM BOMpOC, OT PeleHHA KOTOPOrO 3aBMCAT Mpey- 
CTaBJIeHHiA O MpHpoye WH MeXaHH3Me KHCOTHOFO KaTaJM3a. 

Hamu mpeMpHusta MonmbirKa peuleHHaA STOrO BoMpoca MyTeM MpAMBIX 
3KCHEPHMeHTOB. OOBEKTOM HCCeOBaHHA Obi BLIOPaH H306yTHIeH B CHCTeMe 
HeSO, — H2O. B ormmune or omncaHHBIX B AMTepaType pa6or, B KOTOpBIX 
M3y4aslacb KMHeTHKa M TEpMOAMHAaMUKa MOFIOULeHUA M380OyTHeHa KHCIOTaMH, 
B HacTOsleH paOoTe AA HeMOCpeCTBeHHOTO HaGOLeHHA 3a MpeBpalleHHem 
u30-C4Hs B 2KuAKOH (hase NpWMeHeH cmeKTpodoromerpuyeckuli Metoy. IIpu- 
MeHeHHe STOFO MeTOJa B JaHHOM CJlyyae BOSMOXKHO OarolapA OOHapy2KeHHOMy 
HaMM B BOJHOM pacTBOpe CNeKTpy MOFJIOWeHUA HeMPOTOHH30BaHHOrO u3s06y- 
THuIeHa (CM. puc. 1). Oro nornomenve, Texkalee BOIM3H PpaHuubl mpospayHocTH 
KBapleBoH onTHKH (210—220 mu), sBaaeTCA CKNOHOM mMKa u30-C,Hs c Mak- 
CHMYMOM, COrIacHO JIMTepaTyPHBIM JaHHbIM, mp 185—190 mu. Ham ue yyanocb 
OOHaPY2KHTb CIEKTPAJIbHEIX MPOABJICHHH WOHM30BaHHEIX uacrum (BH®), u 
MX KOHICHTpalluA ompesemamach 10 pasHocTH 


Cayo =lo— Bs (2) 


e Co u Cy — nowHas KOHWeHTpanua pacTBOpeHHOrO H300yTHIeHa HM KOHILeH- 
allisi HEHOHH30BaHHOH (OpMbI ero COOTBETCTBEHHO. 

Ilpu Takom meToyle pacueTa MbI, eCTeCTBeEHHO, HE MOXKCM OTJMUMTb t-KOM- 
J@KC OT HOHA KapOOHHA HW YCIOBHO CUNTaeM, YTO BeCb NpOTOHH30BaHHbIli 
300yTHIeH MpvcyTcTByeT B Buse Tper.-CyHe . 

B uccmeqyeMol cucTeme MMeeT MeCTO peakI\HA TuApatalluu us06yTHIeHAa C 
OpasoBanueM TpeTHuHOrO OyTHOBOrO cnupTa. JIA 3aMeqeHHA 3TOL peaKILUH, 
OTOpad MIpH OObIMHBIX TeMMepaTypaxX CAMMIKOM ObICTpa, YTOObI UMETb BO3MOXK- 


49 
18 
° 

{7 
) g 
| =” 

ie 

15 

0 4 8B 12 16 muH. 

Puc. 1. Cnexrp mormomjenua u306yTH- Puce, 2. OkcTpanosAWuA KMHeETHYeCKUX KPH- 
Jl@Ha B BOJHOM pacTBOpe IPH pasvIMUHBIX * BbIX yObWIH M306yTHeHa K ¢ = 0 


KOHIeHTPalluAx (B MOJIb/a): [ —2,2-1074; 
2— 3,3-10-4; 8—5,7-10-4; 4—8,1-10-4; 
§ — 1,27-410-3 


HOCTb IIPOH3BeCTH HaJlexKHY!IO SKCTPANOJIAWHIO K HYJIEBOMY BDPeMeHH, Mbl Ppa- 


6oTaIM MPH MOHMKeHHBIX Temmepatypax (—15-—-—35°). Benuuuna Cg, co- 
OTBETCTBYIOINaA PaBHOBecHlo (1), HaxOANach SKCTpanOMAWWeH KMHETHYeCKHX 
KPHBbIX K ¢t = 0 NO MOHOMOMeKYJIAPHOMY 3aKOHYy (pHc. 2), 


IKCUHeEPHUMECHTANbHAA WACTH 


PactBopenue fra3z000pa3Horo M300yTHIeHa B CepHOH KUcOTe Hy KHOH 
KOHUeHTpalnHH (25—50%) mpoBosqNmocb HenocpeyCTBeHHO B- KBaplleBor 
UeJIbHONAAHOH KiOBeTe, MPHCOCAHHACMOM K CTCKJIMHHOHM yCTaHOBKe Ha WuIMde 
M MOrpyXKeHHOH B TepMocTaT mpH TeMnepatype —15, —25 umn —35°. Tlepe- 
MeWIMBaHHe B KIOBeT€ OCYIIeCCTBIAJIOCb HHTCHCHBHbIM BCTPAXHBaHHeM MIpH 
MOMOULH CielWasIbHOrO mpvcnocoOseHuaA *. 

IlomHad KOHUeHTpallua pacTBOpeHHoro us300yTHIeHa Co Haxousacb m0 
YObIIH JaBJIeHHA B H3BeCTHOM OObeme. [locule 3aBepMIeHHA NOFIOWLEHHA, KO- 
TOpoe mposomKan0ch 30—40 ceK., KIOBeTa MepeHOCHIacb B TePMOCTaTMPOBaH- 
HbI TipH TOM %*e TeMMepaType KIOBeTOJepxKaTeIb cneKTpodoTomerpa C@-4, 
re perHcTpHpoBasIOcb W3MeHeHHe BO BPeMeHH ONTHYeCKOM MJIOTHOCTH pH 
210 mu (De10), mpoucxofzamee BemegcTBHe yOblwid Cp 3a cueT rufpaTalluu 
(BDEMA OTCUHTHIBAIOCb C MOMeHTa TIpeKpalleHuA HacbiujeHua). [lytrem sKcrpa- 
NOIAUMH B KOOpyMHatTax IgDe10 — 7 (pc. 2) HaxOQuOCh 3HayeHHe ONTH- 


yecKOH MmoTHOCTH, cooTBeTcTByIoNlee CR = Dy/e/, rae 1 — qMHa KIOBeTHI 
(1,5 cm), © — MomapHbi KosdPuUMeHT MOTIOMEHHA HeMpOTOHU30BaHHOU op- 
MbI H300yTHIeHa pH TeMMepaType OMbITa, BbIPpaxKeHHbI B JI/MOJIb- cM. 
KosduiveHTb NOPIOWleHHA © HaXOJMJIMCb M3 3aBMCMMOCTH D210 OT KOH- 
HeHTpalluuM M3Z06yTHeHa B BONHOM pacCTBOpe; KOHILeHTPalluH ompeyeAHCb 
W3 JlaBJIeHHA Haj, pactBopoM mo 3aKkoHy Teupn C = Ap, BenwuuHpl h Opin 


* Bes BcTpAXHBaHWa OOMeH M@eXKAY X%KMAKOM u rasoBol dasamH MpakTMyecKku OTCyTCTByeT. 
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ugMepeHbI Hamu pauee (?). 3axon Bapa co6mofasica BO BCeli Hs3y4eHHOH OOTac1 
TemnepaTyp HW KOHWeHTpaluH. Beugy Toro, 4YTO H3MepeHHe BeMYHH & ‘If 
OTPHUaTeIbHBIX TeMMepaTypaX MPHHILHMMabHO HeBOSMOXHO, KoapullyenT 
OFOUeHUA ObIIM W3MepeHbI B INHPOKOM MHTepBase Temmepatyp (2—92,5} 
VM MpOU3SBOLMMaCb SKCTPanoAUNA K HHSKMM TemMMepaTypaM MO SMIMPHYeCKCy 


cbopmysre 
= =—a—bt," (| 


KOTOpas, KaK BUJHO Ha pHc. 3, YAOBJeETBOPHTeAbHO ONMCbIBAeT 3aBHCHMOCTH} 
oT Temnepatypp! (a = 2,46-10°° momb-cm/a; 6 = 2,38-10°° Momb-cM/m-ceK 


GI 
=o 
HE 
= 4 
a 
TAG 
i, 
46 99 40 4/ 42 43 
20 40 60 80 00°C Uf 
Puce. 3. SapucumocTb Kosdpdpulnenta Puc. 4. 3aBucHMOcTb P Koso Gti 
NOPAOULeHHA U306yTHIeHa B BOJHOM oT O6paTHo Temmepatypsi 
pactBope mpu A 2410 mp. or Temne- 
pary ppl 


‘ 


3naa Cy, CR u, NO ypaBHenuto (2), Cyy0, MOXKHO NO u3sBecTHOH cbopmysk 
HaliTH BelHunHy pK: 

0 0 

ce G 


pK= Hor 8 rreaaey = Hy — Iga 


; (4 

BH® 
BeiHwunHb! (yHKUMH KUCIOTHOCTH pacTBopoB H,SO,4 mp tTemnepaTypar 
ONbITa HaXOQWIHCb 9KCTpanomswMed mo anHpimM A. WV. Tens6mreiiua 
I. I. Wlernopoi u M. VW. Temxuna (°). Haiizen 


Ta6nuna 1 Hble HAMM 3HaYeHHA KOHCTaHT OcHOBHOCTH (pK 
ipHBefeHbl B Tad. 1. SHaunTebHaA OUIHOKa F 


Ans We = OlpeAeseHHH KOHCTaHT OCHOBHOCTH H HaGuI0jaB- 

Weeca HeOOJIbUIOe H3MeCHEHHe HX BeHUMHbI C KHC- 
JIOTHOCTbIO CBA3AHbI, MO-BHMMOMy, C OOJbIIIMN 

eed) Ett sole 10 YHCJIOM HeH30@KHBIX SKCTPaNOIAMA MmpH pac 

Se a ee Pals igo ce 

—35 {| =2,21 | 0,16 Ha puc. 4 mpescrapiena 3aBucumocTb pK 01 


1/T, KoTOpasd aeT BENHYMHY TeMIOTH MpOTOHH3a-: 
uuu u30-CyHs: AHp = 4,3+ 4 xkkan/Momb uM 9HTponHMIO peakunu AS = 
=+ 8,20 9. e. (qa cpeqHero AHp). Bripaxenue quia KoHCTaHTE! K=hoCp/C 
3anHeTca Tak: 


BH 


2,3R pK = —— 8.20, (5 


O6OcyKAeHHNe PeZYAbTATOB 


IloayueHuble sHayenua pK yKa3biBaloT Ha HamMuve CyUeCTBeHHBIX KOHIeH 
Tpalu MpOTOHMSOBaHHOrO Uu306yTHeHa MPH KOHWeHTpaluAX KUCIOT, B KO 
TOPbIX HYT OObIYHO KHCJIOTHO-KaTaIHTHYeCKHe mpeBpalleHua. OTH KOHILeH 
TpalHu HaxOWAT MOATBepxKMeHHe B pacueTaX MO KMHETHYeCCKMM JaHHBIM. 
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Haiifennaa Temiora peakunu mporonusaunn us0-C,H,, papnan AHp= 
=4,3-+-4 KkKaJl JaeT BO3MOXKHOCTh OMCHUTh 3HAUCHHE TeMIOTHI COJIbBaTALLMH 


voHa KapOoHua u306yTHeHa AH, (R°). 
TenmoTa peakiMH nepetayn nporona or H,O0” x us0-C,H, B ra30Boii 


(pase 
u30-CyH, - HO? — TpeT Cle a HO (6) 


papHa pa3HocTH (Pyso-c,H, — Pu,o), Tae P—cpocTBo kK MpoToHy cooTBeT- 
cTBylollleH MoOJIeKyJIbl. Ecam Puso-cyy, = 198 kkKan/Moub (4) *, a PrHo= 
= 169 Kkaw/Moub (°), TO peakuua (6) 9K30TepMu4Ha c TenmoToH AHp = 
= — 29 kkau/Moulb. Jlua Toro uTO6bI B KUAKOH chase Tenora peakuuu (1) 
WJIM, UTO TO 2%Ke, peakiuy 


ug0-C4Hg (aq) -+ H,O® (aq) = tper.-CyHy’ (aq) + H20x (7) 


cTajia paBHOH 4,3 KKaJI/MOJb, TeMJIOTbI COJIbBaTallMH peareHTOB B TpaBol u 
JIGBOH YaCTAX ypaBHeHHA (6) DOMKHbI OTMMUATHCA Ha + 33 KKaJ/MOJIb: 


AH, (rpet.-CyHg ) + AH (H,O) — AH, (uso-C,H,) — AH; (H,0°) = 33 xxam. (8) 


IIpunumas, auto: AH, (H,O) = —10,3 xkkaa-moup (8); AH; (u30-CyH,) = 
= —4,6 kkan/Monp (2) u AH,(H,0°) = — 102 xxan/mMonp, ** nonyuum qua 
TemOThl TH{parauwu ona Tper.-C,H;  snauenue AH, (tper.-C,HP) = 
= — 64 kKaJi/Moub (+4 KKaw/MovJIb). 

B crapo pa6ote Ospanc mpHHumaer (°) Kak HanvOolee BepOATHOe JIA 


Tpet.-CyH? snayenne AH, = — 69 kkan, no @Opankauny (*) un B. H. Kon- 
apatpepy u H. JI. Coxososy (*) AH; = —40 xkxan. HW3 aByx mpuBeyeHHbIx 
BeJIMYHH cleqyeT OTJaTb MpesnouTenue nocsesHeH, Oomee TOUHOH. Tor cbaxt, 
UTO HalijeHHad HaMH TeMIOTa COMbBaTalMH MOHa KapOoHua Ooslee ueM Ha 
20 KKaJI NpeBbliiiaeT BeJIHYMHY, BbIYHCJIeEHHYIO aBTOpaMH (‘,’), ABJIAeTCA ecTe- 
CTBeHHbIM, TaK Kak pacueT MO dopmywe, cBaA3bIBalouleh AH, c pagMycom 
HOHA, YUHTHIBAeT JIMUIb COJbBaTAllWIO 3a CYT UHCTO 3IEKTPOCTATHYCCKHUX CHI. 

Kak mpaBuibHo oTmeuaroT B. H. Kongpatbes u H. JI. Coxoos, B 9Tux 
pacueTax HajO yUHTbIBaTb H HedIeKTpocTaTHYecKoe B3aMMOJeHCTBHe, KOTOpOe, 
BHUMO, HTpaeT HeMaJIOBaXKHYIO pOJlb. OWHaKO HeIb3A COPaCHTbCA C STHMH 


aBTOpaMH, Kora OHH MpH BbYyyceHuu cpogctBa R® Kk Mosekyvle BOsBI 
Cu,o CUMTAIOT, YTO HOH KapOoHHA B BOJe CYLIECTBYeT TOJIbKO B (POpMe aJIKOKCO- 


Huan ROHY. B_ gelicrsuTeibHoOcTH cyUlecTByIOT Ba Bua B3aNMOrelicTBHA 
MOHa KapOOHHA Cc BOOM: COJIbBaTal\MOHHOe, O KOTOPOM Illa peub BBILUEe, 
H «CHJIbHOe», JOHOPHO-aKWeNTOpHoOe B3aHMOJeHcTBHe C OAHOH M3 MOVIeKYuJI 
BOMbI C OOpasOBaHHeM WOHA aKOKCOHHA. ITH COCTOAHHA paseseHbl MoTeH- 
I\HaJIbHbIM OapbepoM. 


VMuctutyT xamaueckou usuKku | . Tloctynuso 
Axkagemun uayk CCCP 15 I 1960 
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* Tenora o6pasoBanua ws0-CyHg papoa AH; = — 4,04 Kkan/Moub (°). 
** —AH, (H,0®) = AH? (H® ras) + NH? (HO ras) = Pi(H, Oye AH? (H,0® aq) no 


qanupim pa6or (4) u (°). 4455 


Jlonaangn Akagemunu nayrk CCCP 
1960. Tom 132, N> 5 , 


XHMHYECKAA TEXHOJIOLHA 


nN. T. MACJIOB 


HEKOTOPBIE ®H3HYUECKHE XAPAKTEPHCTHKH 
AJIKHJINPOH3SBOAHbIX BEH3OJIA 


(II pedcmaeaeno axademuxom A. B. Tonauesoim 15 II 1960) 


@U3HKO-XHMHYeCKHE CBOMCTBa OOJIbIIMHCTBa MPOW3BOAHbIX OeH301a H3y- 

YeHbI HELOCTATOUHO; YaCTHYHO OHH H3BeCTHbI JIMMIb WIA HECKOJIBKMX JeCATKOB 
mpeactaputeren (1,2). Mexay TeM 3HaHHe (PH3HKO-XHMHYeCKHX CBOHMCTB MHO- 
HX UPOW3BOHHIX OeH301Ia MpeAcTaBJIAeT H3BeCTHBIN MpakTHYeCKHH MHNTepec 
1 2): 
Bpwio Obl KpaHHe 3aTPpyAHHTeIbHO, a BO MHOFHX CJly4aAX H HeEBOSMOKHO 
MomBepraTbh KaxkOe H3 HHTePeCYIOULNX COeCJHHEHHM SKCMePUMEHTAJIBHOMY H3y- | 
yeHuio. B cBxA3u C 3THM HEOOXOAUMO BCeEMeEPHO UCNOMb30BaTb PasJIMUHbIe TeO- | 
pernyeckne H nosyaIMmUupHyecKHe MeTosp! (°~°). MpI CUHTaeM, UTO B CBA3H C ITHM 
CaMOCTOATEJIbHbIN MHTepec MPeACTABJIAIOT aAMTHBHBIe HU ajMTMBHO-CTaTH- 
cTuyeckve MeTosp (*,*,°-°), o6maqaroulve PAOM MpeMMyIeCTB B CpaBHeHHH C 
IPyrMMH MeTOaMu H3yyeHHsA. 

B HacTosuleM COOOUleHHH Ha OCHOBe ajIMTHBHO-CTaTHCTHYeCcKOrO MeTOLa 
NOJYYeHbI TNpPHOWKeHHbIe (POPMYVIbI WIA HaXOKJeCHUA PATa XapakTepucTuK 
CeMCHCTBA Pa3JIMUHbIX AJIKHJIMPOH3BORHbIX OeH30Na. . 

Kak OKa3aJl0Cb, KDPMTHMYeCKHe TapaMeTPbI: WaBJICHHe Pyp, OObEM Vup U 
IWIOTHOCTh dyp MPOHSBOAHbIX OeH3OJa, COMePpxRalUX JO YeTHIPeX 3ZaMeULarOULUX 
MeTHJIbHBIX, STHJIbHbIX, MPOMMbHbIX WIM H30MPOMWIbHBIX HW Apyrux rpynn, 
MOXHO OMCHHTb NO CJIeAYIOUIMM (opMyviaM: 


Pxp Se (8,159 + 1,56, — 3,18, — 9,585 + a% —0,5%y — 0,50%,) aTM; (1) 

Veep & (0,0433, + 6, 1038, + 0,1588, + 0,22385 + 0,010cy4—0,010c,) 1/momnps (2) 
dp S= (0,05065 + 0,0326, + 0,0335, + 0,0306, + 0,0180%, + 

+ 0,008«, + 0,028a,) r/em®. (3) 


J[1a Tex 2%e MpOH3BOUHbIX OeH30sia OOpaTHad BeMUMHAa KOSpibunMeHTa 


KPHTHOUHOCTH HIM, YTO TO ME, KPHTHYCCKOTO KOappulneHta C2KAUMACMOCTH 
ONPeTeMIAeTCH H3 COOTHOMICHHA 


V ing 
ae = (0,0468, + 0,0328, + 0,012 + 0,012cy + 0,0020q). (A) 


Ana.loru4uHo OWeHKa KpHTHYeCKOH TemMmepatypbl typ MA aJIKHJINIpOu3BO]- 
HbIX OeH307a, COfepxKallux He OoNee YeTHIPeX 3aMelaloulMx paquKaoB, 
MOx*KeT ObITb WaHa MO OCOuleH Popmyvie Bua 


15 
hep | 48,28, + 78,98, + 98,932 + >) 3; (68—6,4u + 18,62,) - 


{=3 
+ (8,3+1)) % + (4,8 + 37) om — (5,8 + 2r)) a | °C, (5) 
Jlanee, oOpatnaad BelMuNHa TeMMepaTypHoro Koadiuiiventa aBnenus, 


T. e. At/Ap B Touke p=760 MM pT. CT. 2a aKHANpOMsBOTHEIX GeH30Na 
4156 
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onpeyesIneTCH TO CMHHOMY COOTHOWEHHIO, a HMeCHHO: 


At/Ap = [0,007128, + 0,010338, + 0,012488, + 0,0153685 + 0,0147683, ++ 
4+. 513; (0,00837 + 0,00233z,) -+ (0,00040—0,00030r;) a. — 
j 


— (0,00010 + 0,00040r,) om + (0,00030—0,00040r;) an] rpaa/mm pr. cr. (6) 


Kosc®@uiveHTb! MpesIOMeHHA aJIKHJIMpOHSBOJHbIX OeH30Na IA JMHMA 
HaTpua mph 20° MOxKHO BHIUHCJIATb NO BbIpaKeHHio THIa 


n29 = 0,25028, + 0,24608, + 0,24508, + 0,241 185 -+ 0,23898, + 0,235583, + 
+ 0,236784, -+ 13; (0,2394—0,0006z;) + 0,0120a5 + 0,0053a¢u-+0,0040an. (7) 
i 


TemnepaTypbl KHMeHHA HEKOTOPbIX MIPOWSBOMHbIX OeHsola pH 760 MM 
MOXKHO OMCHHTb MO COOTHOLMIeCHHIO 


te | 13,48, 4. 43°58, d- 6485 1. 87,08, B81. 8o. 908, el oe 


12 


ae > 3j (44,4 =e 19z;) Si (4,5—2,2r)) Xo — (2,3 + rj) oyu — (2,6-+0,2r;) a °C. (8) 


J 


B qdopmyax (1)—(8) 6)—u4ncNO aTOoMOB BOJOpoya, MpHcoeqHHeHHbIX 
HenocpeACTBeEHHO K O€H30JIBHOMY KOJIbILy H He 3aMeLCHHbIX (pyHKIMOHaJb- 
HbIMH TpylimaMH; 461, 59, 63 H 6; — COOTBeETCTBCEHHO UHCJIO MeTHJIbHbIX, 3THJIb- 
HbIX, A-IIPOMWJIbHbIX HU A-OYTHJIbHDIX paMKaJIOB B JaHHOM COelMHeEHHH; 
8; mph j>>5—unc0 A-NeHTHJIbHBIX H T. J. pagukanoB CyHon41; Sgy, 
84u4 — YUCJIO M30MPONHJIbHbIX HM U300yYTHJIbHbIX paWKaJIOB, 3aMellLaloulux 
BOJOpO B OeH30sIe; z; — OOUee YHCIO ATOMOB yrviepoya B paguKasie C,Hon443 
Lo, my Mn —UHCIO Nap aJIKHJIbHbIX pawHKaJIOB B WaHHOM COeJHHeEHHH, Haxo- 
WAWLMXCA pyr K Apyry COOTBeTCTBeEHHO B OPTO-, MeTa- H MapanosioxKeHun, 
9TH NOMpaBKH SABJIAIOTCA SMMMPHYeCKMMH;, f;—4HCJIO MeTHJIeCHOBLIX rpynn 
CH, B payuKase. 


Ta6auuna 2 


CpapHenve (u3HyeCKHX XapaKTePHCTHK HEKOTOPHIX MPOMSBORHBIX GeH30/a,  BBIUMCJIeCHHEIX 
aBTOpaMH, C JaHHbIMH OMbIToB (1, 2) 


txun °C UpH q 


760 MM bp Pcpy Oke KP’ Mob 
CoequHeHue 
pacuer | onpit pacueT | ombiT | pacuet| onnir | pacuet] onpir 
Merun6ex30n 110,2 110,6 320,4 320,8 42, 41,6 0,32 0,32 
1-Metuua-3-6yTuI6eH30 208 — 384,6 — J — _ — 
Srun6eH30/1 131 136,19 346,4 346,4 37,4] 38,1 0,37 0,36 
1, 2-,}umetTus6ens0n 144,9 144,44 359, 0 359,0 36,5] 36,9 0,38 0,38 
1, 4-Tumerun6ex301 138,0 138,35 345,0 345,0 3De0 1 3520 0,37 0,37 
1, 2, 3, 4-Terpamerun6eH300 207 205,4 422. — ~24 — 0,47 — 
1, 2, 8, 5-Terpamerun6en30 198 198,15 | ~413 389 ~22 — 0,46 — 
1, 2, 4, 5-Terpameru6en30 200 196,85 | ~408 402,5 | ~22 28,6 0,46 — 
IlextameTus6eH301 234 231 ,9 ~wALS 4418 — _— — - 
1, 3-Tumerus-5-stTun6eH300 182,41 183,65 | ~881 — ~22,1 _ 0,46 — 
1, 3-umerua-4-3THu16eH30N 188,3 188,45 | ~395 — ~24 — 0,47 — 
1,4-Tumerus-2-sTH16eH30N 187,4 186,45 | ~397 = ~24 — 0,47 — 
1, 2-].umerus-3-nponum6en301 215 — ~437 — ~A9 — 0,55 _— 
1, 8-,umetuu-4-nponun6en300 240 — ~424 — ~18 — 0,54 = 
1, 5-]umetus-2-6yTun6eH300 240 — ~44A = — = a a 
1, 2, 4-Tpumerua-3-mponun6en30n 240,4 — ~465 — ~13 — 0,59 _ 
1, 2, 3, 4-Terpametua-5-sTun6eH30n 452,6 — ~468 — — — 0,55 _ 
1, 2, 8,5-Terpametua-4-nponun6en30n| 267 — ~482 — — —_ 0,62 - 
1, 3, 5-TpnotTus-4-6yTun6eH301 310 — ~472 _ — — — — 
4 


Ilpu HanucaHuu mpesiaraembix PopMys MeTOqOM aBropos (°) 3a HCxXOsHBIe 
M MPHHATEI WaHHble u3 (4). 


B taon. 1 u 2 ua pala MpousBo_HEIX OeH30a CPaBHUBalOTCA 3HayeHuA 
OTOPbIX CBOHCTB, OIM€HeHHbIX HaMH MO HaMHCaHHbIM BbIllIe dbopMyiaM, c 


HbIMM Jpyrux McTOUHHKOB (',?). Kak BHHO 43 TaOH, pesybTAaTbI aBTO- 
B B OOUIeM HENJIOXO COOTBETCTBYIOT JaHHbIM 3 (1,2). 


BpruucmenHble 10 cbopmy.iam (1) — (8) 3HayeHUuA CBOCTB ABAIOTCA, Gesyc- 
BHO, CyryOo NpHOMxKeHHBIMH, OleHouHbIMH. I]o Mepe yBemMueHHaA uNCAa 


eCTHTesIeH TOUHOCTh (POpMyJI YMeHbIaeTcA, B CpeqHeM OHA KONeGueTCA OT | 
» AN, 


MOpMyJIbI IPHTOAHb! JHWIb WIA OMCHKM CBOHCTB MPOW3BOHHIX OeH3OsIa, CO- 

p2aulux He Ooulee yeTHIPeX 3amMecTUTeVIeH. 
| ok 
JleHHurpamcKH BOeCHHO-MexaHH4ecKHit Ilocrynusio 
MHCTHTYT 4 IX 1959 
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Moxknagn Arkagemuu nwayx CCCP 
1960. Tom 132, Ne 5 


UW. T. KKYPABJIEBA, JI. H. PEMMHA u B. B. XOMEHTOBCKHH 


HEMPEPbIBHbIM KAPBOHATHbIM PA3PE3 JIEHCKOLFO APYCA 
HWKHErO KEMBPHS| AJITAE-CAAHCKOHM TOPHOM CTPAHDI 
WM EO NAJIEOHTOJIOTHYUECKAH XAPAKTEPUCTHKA 


(ITpeécmaeaeno axademukom H. C. Iamexum 23 I 1960) 


Ecau yuia CuOupcKoi miarbopmpbl co3qaHue OuocTpaTurpapuyeckow WkKaJIE 
HWKHEFO KeMOpuA OblWwIO B OCHOBHOM 3aBepieHo kK 1956 r. (7,°,13-25), To mj 
BONPOCy O paCWICHeHHM TeOCHHKJIMHaJbHOrO HMKHeErO KeMOpHA tora Cudupi} 
lO rocyleyHero BpeMeHH CyulecTByIOT rulyOokKue pasHoruacna ((1,2,°,3,14) w ap.) 

PacxoxkeHve reouIOroB MU MaJIeOHTOJOrOB BO MHCHHAX KacaeTCA HE TOJIbKi| 
OObeMa OTJICIbHBIX CTPpaTHrpaduyecKHX MoLpasyqeeHHH WM UX Ha3BaHHWi, HO | 
MOCMELOBATEJIbHOCTH FOPH3OHTOB B paspese. Tak, A. I. Bonorguy, A. II. Ulersoi 
u A. T. Cupos (',12) HacTaMBaloT Ha O6o7ee MOJIOQOM BO3pacTe CaHallTbIKs 
rOJbCKOrO YTOpH30HTa MO cpaBHeHHto c OOpyyescKuM; II. C. Kpacnoneesa| 
H. B. Moxposckas u aproppi craThn (2,*,°,8) yrBepx alo, YTO CaHaLITBIKTOJIbCKH 
POPH30HT ToOmcTHsaeT OOpyyeBCKHH. CyllecTByIOT HM Apyrue, Gosuee yacTHBIe 
pacxoxkeHHua. 

OcHOBHOH NpHuHHOH 3aTAHYBUIMXCA Ha FObl CNOPOB ABJIACTCA CIOMKHOE 
CTpoeHue HuKHerO KeMOpuHa AstTae-CasHcKoH oO6sacTH — KPyHble MOLULHOCTH 
MIOXaA OOHAKEHHOCTH, Pe3kHe (PallMaJIbHble MepeXObI UH, TaBHOe, OTCYTCTBUK 
WO TloculeqHerO BpeMeHH CBeJeHHH O HempepbIBHOM cbayHHcTHYeCKH OxapakTe 
PH30BaHHOM paspese. 

Yka3aHuA Ha Ooslee HIM MeHee MOJIHbIe paspesbl HHKHerO KeMOpusa AsrTae- 
CaxHcKol O6nacTH B MTepatType ecTb (?~*, *°, “1), HO BCe€M H3BECTHBIM JO CX 
Op MeCTOHAXOXKCHHAM CTPaTOTHMOB MPHCYIIH KPyMHble HeOCTaTKH: BbIOO- 
pouHad MasleOHTOMOrMuecKad XapakTepWCTHKa, Ppa3JIMYHbI JMTONOTHUeCKHE 
XapaKTep CBUT B pa3pese, CNOPHOe B3AMMOOTHOIICHHE C NOACTHMAIOULUMM HM Me- 
PeKPbIBaIOWIMMH TOJIMAaMH UT. J. ITO LaBas1O MOBO OHH MU TOT Ke paspes Tpak- 
TOBaTb [0-pa3HOMy HM He MIPHBOAMIO McCeAOBaTeeH K e€MHOMy MHeHHIO, 

IIpeqokenHaa aBropamu (?) cxeMa 6uocTpaTHrpaduyeckoro pacueHeHHA 
HWKHEPO KeMOPHA TakeKe CTpalaia STHMH HeOCTaTKaMH: B3aMMOOTHOLMIeHHe 
ABYX Ne€PBbIX CHH3y TOPH3OHTOB — KaMelIKOBCKOrO HM 6a3saHXcKOrO — ycTa- 
HaBJIMBaJlOCcb B BocrouHoM CasHe, OCTaIbHbIX — CaHALITbIKFOJIbCKOFO, COJIOH- 
WOBCKOrO MH OOpyyeBcKoro — B Kysnelkom Anatay. M3BecrHaku B cTpaToTH- 
MHYeCKOM pa3spe3e, MpeIOXKeCHHOM aBTOPaMH B palione r. Maptioxunod (Cyxne 
Couonupi (1%), CMeHAIMCb TyPOKOHTOMepaTamu MT. 4. Cxema II. C. Kpacuo- 
meespol (*), HaMOomee CxOqHad C Hallleli M NOcTpOeHHasd B OCHOBHOM Ha asTaii- 
CKOM MaTepHaJle, yA3BHMa C 9TOM TOUKM 3peHUA elle Oomee (MOCcTpoeHa Ha TPex- 
YeTLIPEX Pa3zpe3ax). 

Jlerom 1958 r. npu paOorax B 7,5 KM K BocToKy oT r. MapTioxHHo aBTo- 
PaMH ObI/I H3y4eH HEMpepbIBHBIM KaPOOHATHBIN paspe3 HWKHETO KeMOpuA (MOUI- 
HOCTbIO OKOJIO 3 KM), OCTATOUHO MOMHO MaJICOHTOJIOrHYeCKH OXapakTepH30BaH- 
Hb. Opranuueckve OCTaTKH Obl COOpaHbl M3 BCeX TOPH30HTOB JIeHCKOrO 
sipyca (KPOMe KaMeLIKOBCKOrO) H B TeyeHHe OceHH — 3umpI 1958 r. nog_Bepra- 
JHCb OMpeyeseHuto. 

Hwxe mpHBoqutTca onucaHve paspesa (CHH3y BBepx). 
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Enucehckas cButTa. Mpamopsl 4 MpaMopH30BaHHble u3BeCTHA- 
WM — MACCHBHBIe, MOOCYaTbIe, KOMKOBAaTBI€, MeCTaMH C KPeMHeBbIMA mpo- 
OAMH; CBETJIO-KPCMOBBbIC, POSOBATHIC IATHUCTbIe, TEMHO-cepble H YepHle (M0- 
cmeqHve c 3amaxoM HS). Moumoctp 1200—1500 m. Opranuueckue octraTKu 
orcytcrBytoT. AsumytT nafenua 270—300°, yron magenua 10—15°. 

BoubmeepOuuHcKkaan cBUutTa*. Cpermo-cepple MaCCHBHbIe MAT- 
HMCTbIC H3BCCTHAKH, M€CTAMH OKPeMHEHHEIe; B BePpXHeH uaCTH OKpacKa 4H3- 
MeHACTCA JO TEMHO-cepoh, KOopHuHeBaTOH. MomHocrpio 1200 m. Opranuyeckue 
OcTaTKH OOMJIbHBIe. BcrpeyeHbl BO MHOKeCTBE BOROPOCIM, apxeOWMaTH, TPH- 
JOOUTHI HW pexe Opaxuonogsl. Ilo cmene nameonTOMOrMYeCKUX KOMMJIEKCOB JIH- 
TOMOPHYECKH OLHOPOAHAA TOMA H3BECTHAKOB paCuJIeHAeTCA Ha YeTbIPe MayuKH, 
COOTBETCTBYIOUIME CJeLYIOWMM TOPH30HTaM JIeHCKOoroO spyca (2): 

A. Basauxckult ropw30HT . . .. ... .....-... Mounocrh 800—900 m 
;Apxeoumatst: Archaeolynthus tubexternus (Vologd.), Archaeolynthus sp., 
Ajacicyathus khemtschikensis (Vologd.), Ajacicyathus sp., Coscinocyathus 
sp. n. I, Nochoroicyathus mariinskii Zhur., Nochoroicyathus sp., Tumulo- 
cyathus sp. n., Syringocyathus (?) sp., Szecyathus cylindricus Vologd., Pro- 
topharetra sp., Uralocyathus sp. Tpuo6utut: Resimopsis sp., Protypus sp., 
‘Paraerbia sp., Bonnia sp. Kumeunonomoctupe (?): Bija sibirica Vologd. 
Boopocau: Epiphyton sp., Renalcis sp. 

Bb. CanamirprkroubcKHH TropH30HT. ..... . .:. . MoujHocrb 200—250 m 
Apxeounuatsi: Ajacicyathus sp., Coscinocyathus sp., Clathricoscinus vassilievi 
(Vologd.), | Clathrocoscinus infirmus (Vologd.), Clathricoscinus  sp., 
Loculicyathus membranivestites Vologd., Szecyathus cylindricus Vologd., 
Baéatocyathus sp. n., Tercyathus sp., Alataucyathus sp., Uralocyathus sp., 
Archaeolungia neodissepimentalis (Vologd.), Archaeolynthus tubexternus 
(Vologd.), Tumulocyathus sp., Leptosocyathus sp., Dictyocyathus sp. Tpuuo- 
Out: Erbiopsis sp., Erbiopsidella sp., Erbina sp., Poliellina sp., Poliell- 
aspis sp., Redlichina sp., Schivelicus sp., Laticephalus sp., Bonnia sp., wap. 
Bpaxuonogpl, ruomuTs!. Bomopocau: Epiphyton sp., Renalcis sp. 

B. ComoniopcKu ropu30HT.......... . . .Momuoctp 140—160 m 
Apxeounatni: Claruscyathus  billingsi (Vologd.), solidus (Vologd.), 
Archaeocyathus yavorskii (Vologd.), Archaeocyathus sp., Coscinocyathus sp. 
n. II, Archaeolynthus sp. n., Clathricoscinus sp., Erbocyathidae sp. Tpuuo- 
6utbt: Onchocephalina sp., Solontzella sp., Laminurus sp. u ap. Bpaxuonogpl. 
Bogopocau: Epiphyton sp., Renalcis sp. 

I. O6pyyepckui TOpH30HT .-. . . . .-. «++. «+ Momnocrh 60—100 m 
VispectHakK W3 CBeTIO-Ceporo CTAHOBHTCA TeEMHO-CepbIM, KOPHuHeBAaTEIM. T pHJI0- 
Outi: Kooteniella sp., Erbia granulosa Lerm., Chondragraulos sp., Edelstein- 
aspis sp. Bpaxuonogul. 

OTJOKeHHA CHHCeHCKOM CBHTbI CMCHAIOTCA OOJIbILeepOHHCKOH CBHTOH Ha- 
CTOJIbKO MOCTeMeHHO, UTO Mbl HM€€M OCHOBaHHe TOBOPHTb OCOrIacHOM 3avlera- 
HUM WX MO OTHOMWeHMIO [pyr K Apyry, HECMOTPA Ha 3aKpbITy10, HeOOHaxKeHHy!0 
nogocy wupuHok 150—180 mM. TouHo Take xe B3aHMMOOTHOMICHUA MexKyy eHH- 
celicKOli CBUTOM MV BbIMeeKAaulLMMH CYIeCTBYIOT H B OOJbIIMHCTBe Jpyrux pali- 
OHOB. 

MayHUCTHYeCKH OXapakTepU3OBaHHble FOPHSOHTH! MPOCMEKMBAIOTCA OT ONMCEI- 
BaeMOrO paspesa K BOCTOKY Ha Hes3Ha4MTe/IbHOe paccToAHHe (KeMOpUH CKpbIBa- 
eTCA MO JeBOHOM), a K 3anaqy — Ha 8—10 xm, B patoue r. MaptioxuHori 
(tiaab Cyxue Cosonupl) HW Jasee K 3amayy. ; : 

HavG6onee BbiepxKanHbIMH (ballvaJIbHO ABMAIOTCA Oa3aMXCKHH HM CaHallTbIK- 
TOJIbCKHMi TOPH3OHTHI, BbIPAXKeHHbIe H K 3allaly B TeX %Ke KapOOHaTHbIX (allMAx 
H B TeX XKe MPHMepHO MOMHOCTAX. DayHUCTHYeCKHE KOMIVICKCbI B STHX TOPH- 
30HTaX K allay cTaHOBATCA Goslee pasHOOOpasHbIMU UM elle Oosee OTYCTIIMBEI- 
Mu. Tak, B 6a3aHXCKOM TopH3oHTe B 2 KM K 3allajly OT OMMCbIBaeMOrO paspesa 
BeTpeyenbt Tabulacyathus sp., Mundocephalina sp., Sibiriaspis sp. u ap., B 


* Hasspanue npunato no SIpoutesuyy (1°); mpexkuee Ha3BaHHe — KyTeHbOYJIYKCKaA CBHTa. 
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CaHALITHKTOJIbCKOM TOpH30HTe B palione Cyxux CovloHoB — Syringocyathus 
aspectabilis Vologd., Alataucyathus jaroschevitchi Zhur., Sajanocyathus us- 
sovi Vologd. u mMHorve Apyrue opp apxeotuaT. KapOonaTHad Nauka C OKa- 
MeHEMOCTAMH COJOHWOBCKOrO H OOpy4yeBCKOrFO TOPH3OHTOB B 3—4 KM K 3arlajly 
(balluambHO 3aMellaeTcA TOMMeH ByJIKAHOPeHHO-OOJIOMOUHEIX MOpOn (Ty(O-KOH- 
ryloMepaTbl HW TydO-MecuaHUKH C JIMH3aMH M3BECTHAKOB) TOPasqo OOMbUIel MOLT- 
HOCTH (H€CKOJIbKO COT MeTpoB). CpeqH apxeOWMaT COMOHILOBCKOFO FOpHsoHTa, 
TOMUMO OOWLHX C YHOMAHYTBIMM BHIIe, 34ecb BcTpeyeHbI pewkue Erbocyathusf 
heterovallum (Vologd.). Tpuno6urs npegctapensr Onchocephalina arguta}} 
Rep., Onchocephalus supremus Rep., Proerbia torgaschinica Rep., Solon- 
tzella modesta Rep., Laminurus inornata Rep., Kootenia sp. 

O6pyyesckui TOopusoHT paspe3a Cyxux CovloHloB oveHb OoraT apxeolua- 
tamu —Erbocyathus heterovallum (Vologd.), Archaeocyathus jerbiensis, 
Ethmophyllum ratum Vologd. Tpuno6utst mpescraBeHbl TeMM 2Ke PopMaMy, 
UTO H B OMMCbIBAeMOM pa3pese. ) 

Tycbo-KOHTJIOMepaTHI HW2KHEFO KeMOpHA B palione Cyxux CoOHIOB CMeHAIOTCA 
TCMHO-C@PbIMH USBeECTHAKAMH Cc (tbayHOl TpuNOOuTOB cpeyHero KemOpusa: Oleno-. 
ides convexus Lerm., Olenoides sp., Chondragraulos minussensis Lerm., Pro-' 
hedinella sp., Amgaspis medius N. Tchern., Granularia obrutchevi Polet.,. 
Kooteniella sp., Koptura sp., Chondranomocare irbinica Rep., Erbia granu- 
losa Lerm., Corynexochus sp. “ ap. \ 

IlpuHHumMaa BepXHIOIO YaCTb eCHMCeHCKOM CBHTbI B OMVMCbIBAeEMOM pa3spe3e 3a) 
aJIaHCKul aApyc, OombUIeepOMHCKy!IO CBUTY MbI MOJIHOCTbIO Ha OCHOBAHHU mMaJe- 
OHTOJIOFMYeCKHX JaHHbIX OTHOCHM K JICHCKOMY Apycy HWKHerO KeMOpUaA. | 

@MayHucTHYeCKH He OXapaKTePpH30BaHHbIM alaHCKHH Apyc He MosfaeTca 
pacusleHeHuio Ha Fopv30HTHI. B mpesemax JeHCKOTO Apyca BBbIJeJIeHBI YeTHIPe 
TOPH30HTAa: Oa3aMXCKH, CaHaLITHIKTObCKHU, COJIOHILOBCKUHM UM OOpyyeBCKHH — 
TaJICOHTOJOrHYecKoe OOOCHOBaHHe KOTOPbIM aBTOPbI aBasu pauHee (2). TombKo 
O2MH TOPH30HT JIGHCKOTO Apyca — KaMelIKOBCKHH — He MOKeT ObITb BBIJe- 
JICH B OMMCbIBACMOM Pa3pese H3-3a OTCYTCTBHA MaJIeOHTONOrMYeCKOH XapaKkTe- 
pucruKu. 

Ilupokoe pacnpoctrpaHeHue BBIJeeHHbIX YTOPH30HTOB B Mpesenax Aunrae- 
CasHcKoH cKlaquaToH oOacTH Oblmo paHee O60cHOBaHO aBTopamu (274). 


Teonoruueckuit HHCTUTYT Tlocrynuao 
Axayemun Hayk CCCP 21 I 1960 
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Hoxrnann Ananwemun nayr CCCP 
1960. Tom 132, Ni 5 


TEOJOVH A 


H. ©. YCTHHOB 


CTPOEHHE HU YCJIOBMA HAKONJIEHAA MPOLYKTMBHbIX 
TEPPHIEHHbIX OTJIOKEHHM FOPH30HTA JI-I 
TYMMA3HHCKOLO HE®TAHOFO MECTOPO)KAEHHA 


(IT pedcmaeazeno axademuxom J. B. Haauexuneim 22 I 1960) 


IIpH usyyeHuH JeTambHOTO CTPOCHHA MPOAYKTHBHLIX TeppHTeHHIX OTIO- 
“WeHHH Jepona TyMasvuckoro HedTAHOro MecTOpOxKAeHHA C WebIO Momyye- 
‘HAA MOMHOK JMTONOrMYeCKOH XapaKTepHCTHKM pa3pe3a (MPH ycnoBUU OOMeH3- 
BeCTHOH ClOpayuuHOcTH OTGOpPa KepHa) HAMM ObIJI HCMONb30BaH KOMIMVJICKC MIpO= 
MBICJIOBO-reopu3HueCKHX JaHHbIX CKBa%KMH, COCTOAULMH M3 AMarpamMM compo- 
THBeHHH (KC) Mabrx 30H20B (IpeuMyllecTBeHHO 30Ha M4, Ay,1, B), AMarpamMM 
IIC, KaBepHorpaMM H B HeKOTOPBIX Cay4aaxX WHarpaMM paj\MoaKTHBHOrO Ka- 
potraxa (IK u HTK). 

Anasiu3 pa3pe3a Ha OCHOBe KOMMJIEKCa MPOMBICJIOBO-reou3svyecKHX KPH- 
BbIX H OCOOeCHHO MCMOb30BAHHA KPMBbIX COMPOTHBJICHHH MaJIbIX 30HJOB cpa3y 
Ke Jal HEOMKUTAHHbIe H HHTeEPeCHble pe3syJIbTaTH!. B HHTepBaax pa3spesa, pa- 
Hee MPHHHM4eMBIX 3a OMHOPOJHBIe, ObIIH BbIJeIeCHbI MpOcuoH MH ycTaHOBsJIeHa 
NOCNeAOBATeIbHOCTh UX 3asleraHHA B WeNOM WIA mowagqu. Tak, HeOoJIbLIOH 
MOULHOCTH TpocoH MOpObl, HMeHYeMbIN «UYePHbIM H3BeECTHAKOM», JO Hadavia 
HalllX paOoT He MMeJI KOHKPeTHOH MpHBA3KH. OObIYHO MOO*wKeHHe eFO yKasbl- 
BaJlOCb BHYTPH [lacTa aprvuuIvTa, TaK Ha3bIBaeMbIX «MOpON pa3sflea» (MexKLY 
ropu3outamu Ji; u Jin). Ilpu pacunenenun pa3pe3a nO SJIeKTpOKapOTTaxKHbIM 
WMarpaMMaM MaJIbIX 30HJOB MeCTO «YeEPHOTO H3BECTHAKA» OMPeMeAOCb He BHY- 
TpH, a MO naacTOM aprusiuta. 

3HaUHTeIbHO OTAMYAIOMMeCA OT CJIOMKUBIINXCA MpeMCTaBJICHHH JaHHble ObI- 
JIM MOJYYeHI B YACTH CTPOCHHA H MPHpOLbl OCHOBHOFO SKCIIyaTaWMOHHOLO OOb- 
ekTa MecTopoxfeHua — ropu3onta Jin (BepxXHenaliMcKHe COM NO YHH@ULN- 
poBaHHow cxeme 1951 r.). 

OcHOBHBIe MONOKeHHA HallIHX UCCIeLOBaHHH B STOM BOMpOce CBOJATCA K 
CJIeYIOUleMy. 

B paccMaTpHBaeMOM HHTepBasle paspe3a yCTaHaBJIMBalOTCA MATb NecuaHo- 
AJICBPOMUTOBHIX MIaCTOB, paseJICHHbIX aPIHJIJIMTOBBIMH HM aJleBpOMMTO-PIMHHCTO- 
aJIEBPOJMTOBLIMH Mpocaoamu (puc. 1). KommekTopa sTHX MacTOB — MecuaHuKu 
MH KPYMHOSepHUCTHIe aJIeBPOJHTEI — HMeIOT PyKaBooOpasHylo topMy pacmpo- 
cTpaHenua. Hampapmenue pyKaBOB OJIM3KO K Me€PHAMOHaIbHOMY, MpHMepHO 
BKPe€CT MpOCTHpaHUA JWIMHHOM OCH CKJaKu. 

C TOUKM 3PpeHHA CHCTeMATH3all\HH KOJWJICKTOPOB, HaMM NpefiaraeTcA WHIeK- 
Callua, mpMHATad Ja PomaluKHHCKOrO MecTOpOwKeHHA, T. €. MeCYaHHKU Tep- 
BOrO (CBepXy BHH3) NecuaHO-aJIeBPOJMTOBOLO MylacTa HMCHOBATb NeCuaHUKaMH 4, 
Broporo — 6 (onu xe Ama Tyfimasop —nuacr J[-0), TpeTbero — 6, ueTBep- 
Toro — 2, naToro — O (B TOM UMCuIe WH MeCUaHHKH, BbINOJIHAIOWIMe Pa3MBIBEl B 
«mopoyiax pa3jea»). 

Pykapoo6pasHbli xapakTep paCMpOcTpaHeHHA KOJI€KTOPOB OTHOCHTCA KO 
BCeM MATH HHTepBasaM. MutepBal sameraHuA WeCuaHHKOB 2, OOBIYHO IpHHuMa- 
€MbIi 3a MwlacT MecuanukKa MIowWasqHOro pacnpocTpaHeHuA, B JeMCTBUTebHOCTH 
mpescraBiser yvepesopanue moloc (pyKaBOB) MOUTH OHOPOMHOTO MecyaHuka 
€ NONOCAMH aJICBPOJIMTO-FIMHUCTO-aJIEBPOJMTOBBIX MOPOM, Te KOJIIeKTOP MIM 
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HOMHOCTbIO 3aMeaeTCH TJIOTHIMA MOpOLaMu, HIM COXpaHaeTCA B BHe MpOs 
TylacTKOB (OT OJHOFO JO HECKOJIBKHX) H€3HAYMTeIbHOH MOULHOCTH (PHC. 2). 

He mpenctraBuiaioT GeccHCTeMHO pasOpOcaHHbIX MO NIOWLaM JIMHS M KJIMHbeB 
MW mecuaHHKu a u 6. PyKaBa 3TUX KOJIJIEKTOPOB, YETKO MpOCeKABaAACb Yepes BCIO 
Mwoulalb, B OOKOBOM HalipaBJIeHHU TakxKe He BbIKJIMHMBaIOTCA H He Bpe3saloTCA 
BO BMelalolHe MOpombl, a 3aMellaioTca WMH (puc. 2). 


JMuTONO2U- HapolmamHaa 
SoBe XQPQKINEPUClnuka 


AHOLOHKA M4 Any 8 


Gig KON 


ONAETEMEA CUE - 
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Puc. 1. CBogHbii reowornuecku paspes ropusonta Jl, Tyiimasuuckoro 
HepTaAHoro MecTopoxgenua. [| — u3pecTHaAk, 2 — rmMHucTbIi aespount, 
3 — apruiaut, 4 —necuaHuk (B TOM 4MCe KpyMHOsepHucTLIe OTCOpTH- 
POBaHHble aJleBpOJUTbI — KoueKTOph!), 5 — amespomutT, 6 — KC, 7 — TIC, 

& — kaBepHorpamMa 


B oOulem cylyyae B NOJIOX%KeHUM PyKaBOB B paspese HaGwOMaeTCA OMpeseeH- 
Had YHaCJI€@OBaHHOCTb BO BPeMeHH, KOTOPaA MPOABAAeTCA B CIMAHHM B psAye 
MECT IJIOMaqW HECKOJbKHX PyKaBOB (HHOra BCeX MATH MHTepBasOB) c OOpa- 
3OBaHHe€M YeETKOBHAHBIX YYaCTKOB Me€CUaHHKOB NMOBBIINeHHOM MOuHOcTH. Uarie 
BCerO TaKHe «YeTKH> NPHyPOu“eHbI K MeCTAaM Pa3BHTHA pa3MbIBOB B MslacTe 
APprHJIJINTa «NOpON pasqeda», 3aerarollero B OCHOBaHHN paspesa ropusonta Jy. 
OTH PasMbIBbI, HMEIOULHe OCOGeEHHO APKOBbIPaxKeHHbIIt pyKaBpooOpa3Hbilt xapak- 
Tep (puc. 35), BEINOMHeHLI KPYyMHOSepHUCTHIMH, XOPOWIO MPOHHWaeMbIMu 
mecuaHHKaMH, KOTOpble, KaK [PaBHJIO, CJIHBalOTCA C 3avleralOULMMH BbIIUe 
meCuaHHKaMW HMKHETO MeCuaHO-aJleBPUTOBOFO mMvacta. 

«UeTKH» NMOBbILICHHOM MOLIHOCTH NeCuaHHKOB OOBIYHO OTPaxkaloTcH HW B 38a- 
jieraHun mepekppiBaioulero ropusouta JI; «BepxXHero U3BeCTHAKa», B BUTE 06- 
pa3OBaHHA MAKPOCTPyKTYPHbIX NOAHATHH (puc. 2). 

W{3 aHauv3a CTPOeCHUA KOJVJIEKTOPOB MpeKpacHO BUJHO, 4TO OTMOMKeHHe Hx 
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jaGendeat WOHEOHDO @ ‘ag19OWI0I0N OLOLh UNHHEHI]] “POMMHEHION H sOLMIrodgarre ‘soLmrirvide sHHeaHeLeds]] — q “«IBHLOOAEH yuuuxdag»— py ‘uemorl 


YoMoHHEeNHAT urenurvedel WOHYeuee-O101 u eiidda o1oHWeuee-odesed uLoeh WOHarediuen | yf e1rnoeudos iseodeed asuarudodu suxdenusoresy *G ‘Id 


HEHUGAgEN TNX " 


oO 


,ovepend ” 
rou nedy 


MIPOHCXOAMMO B YCMOBHAX KAaKHX-TO YCTOMYMBBIX (0 PpacnojlOxKeHHIO) BO Bpe-} 
Menu noToKos. Ilatb pHTMOB yCHJICHHA WIM OCMaOJeHHA J€ATCIbHOCTH MOTO-} 
KOB OMNPeMeIMIM NAT HHTePBaJIOB 3asleraHHA KOMVIEKTOPOB B paspese. 

Kak B MOpdouorMu pacmpocTpaHeHuA OCaqKoB (puc. 3), TaK MW B MPHCyIlMx) 
93THM OCalKaM JIMTOJOFO-MeTporpaduyecKUx OcoGeHHOcTHAX (cM. puc. 1) MMEeTCH | 
MOpa3HTeIbHOe CXOACTBO C OCANKaMH J{eJIbT COBPEMCHHBIX PeK (?). 


Puc. 3. Kaprst necuanukos a (A) u pa3Mblpos «pa3qela» (5) WedTpabHO YacTH ceBepo-3amaz- | 
Horo Kpbivia WM lro-3amaqHoH nepeknunanu TyiimasnHcKol moulaqu. OOnacHeHwe B TeKcTe: 


C Je€IbTOBbIMH ONPeCHeCHHBIMH YCJIOBHAMHM HAKOMJICHHA ONWCbIBAeMbIX OCA 
KOB BHOHE COrlacyloTcd HW TaKWe UX OCOGeHHOCTH, KaK CHepuTusalua. Cuye- 
put, n0H. M. Crpaxopsy (4), SBSeTCA OCHOBHEIM H XapaKTePHbIM JIA OCAKOB 
TIpeCHbIX BOJOCMOB MHHepasioM, OOpa3ylOllwM YacTbIO WeMeHT [eC4YaHHKOB, 
aJICBPOJIMTOB HW TUIMH, YaCTbIO Ke pasHooOpasHble CHACPHTOBbIe KOHKPEeILMH, T. e. ° 
CO3aIOllLMM BCe Te OCOGeHHOCTH, KOTOPble CBOMCTBCHHbI OCayKaM YropusouTa Jy 
He TOJbKO Tyima3uHcKoro, HO HM Apyrux HePTAHbIX MecTOPOKIeHHH SanaqHou 
Bawkupuu u Bocrounon Tatapuu (3). 


*Bonro-Ypampexul uauan Tloctynusio 
Bcecoro3sHoro Hay4Ho-HcceqOBaTeIbCKOrO 19 I 1960 
HHCTHTyTa reousuyeckuxX MeTOZOB pa3sBeqKu 
r. OxTa6ppckul 


IUMTMPOBAHHAH JIMTEPATYPA 


1A. TW. Aunuaoros, Teon. nepru u raza, No 2 (1959), 2? 7.B. HanuspxKun, 
Yueune o dauuax, 4. 2, M3. AH CCCP, 1956. 3A. H. Wetposcxaa, T.Tl. Bap- 
bomomeesa, C6opn. Bonpocsi reoslorud HepTAHBIX HM ra30BLIx MecTopomenui, Tp. Bce- 
colo3H. HedpTera3. Hay4Ho-uccd. uncT., B. 11, 1957, etp. 26. 4 JI. B. Tlyctospaaos, 
(lerporpapusa ocagounsix mopog, yu. 2, M., 1940. ®&® H. M. Ctrpaxos, C6opx. Meronur 
M3Y4eCHHA OCAMOUHEIX Mopog, 2, M., 1957. 
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Aornaagn Akagemun nayr CCCP 
1960. Tom 132, Ni 5 


THUPOLrEOJOLHA 


E. ®. CTAHKEBHY 


O ®OPMHPOBAHHH COJIEBOrO COCTABA BOJIbI, 
SAKAUMBAEMOM B HE®TEHOCHBIE MJIACTbI 


(II pedcmaeaero axademurom H. M. Cmpaxoeoim 11 1X 1959) 


YcnoBua (OpMHpOBaHHA comeBoro cocTaBa 3aKayMBaeMOl B HedTeHOCHBIe 
{JlaCTbl NpeCHOH BOLI Ha HeE*TAHBIX MecTOpomKJeHuAax «Broporo Baky» mp 3a- 
KOHTYPHOM H BHYTPHKOHTYPHOM 3aBOJHeEHMM pasmuuHE. Ilpu 3aKOHTypHOM 3a- 

BowHeHHH (BaBaHuckoe, Tyimasuuckoe, IlIkanopckoe, IloxpopcKoe u ypyrue 
MeCTOpOXKeHHA) B ryOOKO 3aseraioulve Hed@TeHOCHBIe MlacTbl 3aKauMBaloTcA 
OOuIbIIHe OOLEMbI NPeCHOH BOLI THAPOKapOoHaTHO-KasbllMeBoro cocrasBa (°,°), 
4YaCTO C OTHOCHTeJIbHO OOJIbLIMM cOfepxaHveM cybdaToB. CMecb 3TOH BOJbI 
C MlacTOBOH BOJOH MO COOTHOLICHHIO OCHOBHbIX KOMMOHEHTOB COXpaHAeT TH 
MHHepaJIM30BaHHOH paccOJIbHOH BOJbI, HO HMeeT MOHHWKeHHYIO MHHEepaM3allHio. 
[Ip sToM, KaK BHJHO H3 TaOu. 1, B KOoTOpOH mpuBeqeHbI WaHHbIe 10 XHMMUe- 


Ta6Oauna 1 


Mr-9KB Ha 100 Tr % -9KBUBAaJICHTHI 

Ne ckBa- |YqenbHpli 

ae” mid cy jC, SO | Cav | Mgrs | Na‘t] Cl |HCO,| SOL | Cav [Mg--|NawK 
395 41,1100 |259,27; — — | 78,81 | 21,37 | 159,09) 50 _ — | 15,2/4,1 30,7 
395 1,0905  |205,80] 0,41 | 0,28 | 60,96 | 18,77 | 126,76] 49,90 | 0,03 | 0,07 | 14,8 | 4,8 30,7 
395 14,1017 221,93} Her | 0,24 | 81,22 | 20,86 | 120,09) 49,95 | Her} 0,05 | 18,3 | 4,7 27,0 
530 1,1234 265,87! 0,16 | 0,21 | 82,78 | 21,27 | 161,59} 49,93 | 0,03 | 0,04 | 15,6 | 4,7 30,4 
394 1,1094 241,73) Ca. | 0,44 | 77,52 132,71 | 131,94] 49,91 | Ca. | 0,09 | 16,0] 6,8 27,2 
371 41,0956 |203,80) 0,03 | 0,24 | 62,05 | 19,67 | 122,35) 49,94 | 0,01 | 0,05 | 15,2 | 4,8 30,0 

Cpequult 

cocTaB 

mwacro- 

Bou Bomb! 1,146—1,195! — — _ — — | — | 49,977) 0,03} 0,02 | 18,46] 4,15 | 32,39 


CKOMY COCTaBY CMeIIIaHHOl BOJbI, MOJyYeHHOH 3 OOBOMHEHHDIX 9KCIIyaTallHu- 
OHHbIX CKBa%KHH Ha BaBJIMHCKOM MeCTOpOKAeCHHH HepTH *, COOTHOMIeHHe aHHO- 
HOB H KaTHOHOB IIpHMepHO TaKoe Xe, Kak MH B MlaCTOBOM Hepa30aBJIeHHOM Boze 
(cpegqHue no 51 aHanu3y). OTMeyaeTCA JIMUIb OTHOCHTebHOe yMeHbIleHve Cofep- 
‘KaHHA HaTpua. YuunTplBad, 4TO B 3aKaYMBaeMOM MpecHO Bose cosepKaHHe 
CYyJIb(aTHEIX HOHOB OObIUHO cocTaBsaeT 3—4 Mr-9KB/s, a THLpOKapOOHAaTHEIX 
1—3 mr-3kB/i, HeETpyHO MOACUNTAaTb, YTO B HeETeHOCHOM MacTe NPOWCXOAUT 
He3HauuTembHOoe pacTBOpeHHe cybpaTos (MIM HX OOpasoBaHHe 3a CueT OKHCJIE- 
HHA Muputa, MpHcyTcTBylollero B HedTeHOCHBIX Moposax). TakxKe, BHMMO, 
MOUTH He UeT BbINaeHHe KapOoHaTos. IlostoMy MOxHO AyMaTb, YTO 3aMeTHOTO 
H3Me€HEHUA MOPMCTOCTH HM MpOHMIlaeMOCTH TIpH 3TOM He IIpOHCXOLUT. 

Ha apyrux uHeraHbix mecropoxyexusx «Broporo Baky» (*), ocoOeH#HO Ha 
TeX, SKCIWIyaTalua' KOTOPbIX Obvla HayaTa paHbllle, MpecHadt 30a, 3akauHBac- 
Mad B WWIacT, pas0aBHla NepBOHavaJIbHy!0 MacTOBy!0 BOY B 3HadHTebHO 
6ombiuei creneHu, 4eM B BaBwax. 

Ha u3meHeuve comeBoro cocTaBa 3aKa¥ueHHOM BOfbI BJIMAIOT XMMHUECKHE Pe- 
aKIlMU Mey WiacTOBOH HM MpecHOH BOOM, BsaMMO,eHCTBHe BOMbI C BMeLLalo- 
ULMMH Topojamu (pacTBopeHve MMHepasos, acopOuua, oOMeH H30MOp(HbIMA 


* Avanu3bl XHMMYeCKOli maOopatopuu HerenpombicoBoro ynpaBleHua «BaBsibliepTh». 
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3JIEMCHTAMH VT. 7.), OOMCHHBIE peakUMH, OMOXMMMYeCKHE MpOMeccel. Bce 93T 
TIPOHCXOMUT Ha (OHE MeHAIONIMXCA TeMMepaTYPHbIX YCJIOBHH, AaBCHUA, Ta 
30BOFO COCTaBa, OKUCJMTebHO-BOCCTaHOBUTe/IbHOrO noTeHuwMaa, pH. é 

BeylyuuM mpoleccom B MepBoe BPeMA ABMIAeTCA CMeWIMBAHHe 3aKadCHHOM 
MW WwlacTOBOl Boy. B CBA3H C TEM, YTO THM MaCTOBOH BO]bI NPM CMelWIMBaHH 
ee C 3aKaveHHOH COXpaHHAeTCA, NpOlleccbl OOMeHa OCHOBAHUAMHM BpA JIM MO+ 
ryT HPpaTb 3HauWTebHY!O POJb BPOPMUPOBaHHH COMeBOrO COCTAaBa CMECLIAHHbIX 
Bon. PacrBopstoulee JelicTBve pas0aBsICHHOM BObI TAKKE HEBEINKO, MOCKOJIbK 
BCe JIErKOPAaCTBOPHMBIe COJIM B KOJIeCKTOPaX TaBHO BblllemoueHbl. Tak Kak BCJeI- 
CTBHe OOMbINOM MMHeEpatH3alHH MOJ3CMHbIX BO, AKTHBHOCTb MUKPOOPraHH3MOB: 
B HHX CHJIbHO 3aMeIACTCA, A UACTO MIPpaKTHYCCKM NOMHOCThIO 3aMHpaeT, POdl 
6HOXMMMYECKOrO (pakTOpa B C(POPMUPOBAHHH COeBOrO COCTaBa, MO KpaHHel Mepe; 
B TI€pBOe€ BPeCMA 3aBOHEHHA, CTAHOBUTCA HUYTORKHON. CopepIueHHO He H3y-| 
YeH elle BOMpOc O BIMAHHM pe3KUX H3MeHeEHHH YCJIOBHM CYyileCTBOBaHHA BOLI, 
MOMaBIeH M3 OKMCUTeIbHOM OOCTAHOBKH Ha MOBEPXHOCTH B BOCCTAHOBMTEJIbH 10} 
B He(TCHOCHBIX WJIH BOJOHOCHBIX WvlacTax, 3asleraroujHx walle BCerO Ha 3HayH- 
TeJIbHOH rsryOuHe. 

IIlpu BHYTPHKOHTYPHOM 3aBOJIHEHUM, KOTOPOe WIMpoKO npuMeHsetca B Ta- 
Tapuu Ha PomMalliKMHCKOM MeCTOPOKeCHHH He*TH, 3akauWBaeMad BOA, NOMalaAv 
B He(pTeHOCHbIe MacTbl, COMpHKacaeTCA WM BbITeCHAeCT He MacTOBy!O BOY, a 
HeMOcpecCTBeHHO HedTb. CmemuBanue ee Cc mmacToBol Bool HaOmosaeTcA' 
OUCHb PEMKO: WIM MpM BeTpeye HeEGOOJbINMX KOTJIOB MaCTOBOM BObI B 3amaH- 
Hax MofowBbl Hedbrenocuoro macta (1°), HH OObINHO MpH NepeTOKaX BOI Bi 
coceqHuve WH 3 coceqHUXx (B Tatapyu o6pmHo u3 muacta J\j1) BOMOHOCHBIX Tro- | 
PH3OHTOB MIO CTBONaM MOXO 3alleMeHTMpOBaHHbIX CKBaxKHH (°). B nocieqHeM 
cayuae, KaK lipaBuvlo, MPOHHKHOBeHHe HHXKHUX BO HaOmMOMaeTCA B 30HE YCH- | 
JIGHHOH JOObIYH HecbTH Mp pe3KOM MaeHHH MIacTOBOrO WaBJICEHHA Y 9KCIya- 
TAUMOHHBIX CKBaxKHH. CaMO CMeLIMBaHHe MwacTOBOH BOsbI C 3aKaYeHHOM MpoUuc- | 
XOJMT He B WWacTe, a B CTBOJIE CAMO CKBaXKUHbI. OCHOBHOM MpHYHHOM OCOOHe- 
HHA 3aKa4eHHOH MpeCHOM BOI ABIAe€TCA OCTaTOUHaA BOJa. OO STOM CBHe- 


IUAGOTNA 2 


i 3) Mr-9KB Ha 100 r % -9KBUBaJeHTHI 
= Fs 
os i] 
iss} i) , ” ’ 7 7 
g 5 | CY’ | HCOs| SO« | Ca: | Mg: |Na‘+K:] Cv | HCO, | SO, | Cav | Mg+| Na‘+K: 
i=¢ 
ea Ss 
; 
| | 
4087 | 1,0200| 52,82} 0,27 | 0,24 | 44,12] 3,95] 35,23] 49,5] 0,3 0,2 SS OS ees 33,4 
4,028 | 70,35} 0,21 | 0,29 | 34,50] 410,63] 25,72] 49.7} 0.2 0,4 Moun TS 18,4 
14,0256 | 63,28} 0,19 | 0,46 | 17,46] 5,29] 41,18] 49.4] 0:2 0,4 43,7 | 4,4 32,2 
4,0260 | 67,09} 0,30 | 0,50 | 40,92] 7,18] 49,79] 49,4] 0.2 0,4 30,4 | 5,3 14,6 | 
4,0262 | 71,87] 0,19 | 0,42 | 27,77] 3,94] 40,77] 49.6 | 0:4 0,3 LOCA S| pe 2 2850 . 
4,0229 | 54,321 0,28 | 0,57 | 45,93] 6,49] 2,75 | 49,2 | 0:3 0,5 44,6 | 5,9 2,5 | 
2094 | 14,0340] 85,60] 0,13 | 0,40 | 44,58] 14,24] 30,01 | 49°8 | 024 0,4 2 OA) L863 47,5: | 
4,0977 |216,89} 0,08 | 0,29 | 58,64] 14,29] 144,36] 49,97] 0,02 | 0,05 | 13:5 | 3.3 33,4 
41,0474 |106,07} 0,07 | 0,40 | 39,46] 8,35] 58,73} 49,91] 0,04 | 0,05 | 18.4 | 3.9 is 
2112 | 0,0300] 86,22} 0,08 | 0,47 | 20,57) 6,39] 59,71 | 49.68] 0,05 | 0:27 | 41,9 | 327 34,4 
1,0120| 31,07] 0,14 | 0,49 | 6,22) 2,73] 22:75] 49:0] 0.2 0,8 9,8] 4,3 35,9 
903 | 14,0503 |121,20! 0,25 | 0,04 | 83,79] 8,68] 79,02] 49:88] 0.4 0,02 | 13,9 | 3.6 32,5 
906 | 41,0125] 31,55} 0,05 | 0,87 | 8,29] 2,40] 24,62] 49:7| 024 0,6 12.9.1 3.3 33,8 
2017 | 41,0758 |178,65} 0,14 | 0,39 | 47,79] 18,36] 113,03 | 49,85] 0/05 | 0.4 13,3 | 5,4 31,6 
2020 | 14,1586 |351,15} 0,08 | 0,44 | 86,29] 27,52] 237,53] 49,95] 0,02 | 0,03 | 12,3 | 3,9 33,8 
2059 | 1,0265| 65,65} 0,16 | 0,28 | 18.54] 2.10] 45:48| 49,7 | 0.4 0,2 14,0 | 1,6 34,4 
14,0271 | 61,721 0,42 | 0,28 | 17,30] 4,56} 40,26] 49,7 | 0.4 0,2 13,96 307 32,2 
456 | 41,0165] 34,10] 0,30 | 0,13 | 10,12} 3,20] 24:91] 49:4] 024 0,2 44,7 | 4,4 30,9 
41089} 1,032 | 90,87] 0,13 | 0,46 | 25,45] 5,04] 64,271 49.6] 0.4 0,3 48,7 | 3,7 27,6 
20631 41,0035] 8,33| 0,21 | 0,23 | 3,981 2.04] 2,751 47,5 | 4,2 1,3 22:74, 44,6 15,7 


TeJIbCTBYIOT MHOTOUNCJICHHBIe BOJbI H3 CKBaKHH Ppaspesalomux paAOB Pomam- 
KMHCKOFO MeCTOPOKeHHA He*PTH, B KOTOPHIX NOABUNIACh 3akKauuBaeMaa Bona 
cHauayia B HeOOJIbINOM, a 3aTeM H B 3HAYHTeJIbHOM KovIMyecTBe. Hexoropnie u3 
aHaJIM30B STO BOAbI * NpeycTaBJeHb! B TaOn. 2. M3 nocnegqHel BUAHO, TO OCO- 


* Tlanuple Hay4Ho-vccreopaTembcKo sa6opatopuu Hedrenpomsicnosoro ynpaBsleHua 
«ByryibMaHepTb» HM xuMMYecKO MaGopatopuu TaTapcKoro Hepranoro Hay¥Ho-nccieqoRaTens- 
cCKOrO HMHCTHTyTa. 
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OHEHHAA BOMa M0 CBOeMy CocTaBy OosbIeH NacTbIO OTBeYaeT COCTAaBYy MW1acTO- 
BOM BOJbI. OTO TOBOPUT O TOM, YTO 3aNacb! OcTaTOUHOH BOLI B HetbTeHOCHBIX 
OueKTOpax orpomMubl. Uem BbIlUe MHHepasu3allua OCOJIOHCHHOM BOI, TEM OHA 
6mKe NO COeBOMy COcTaBy K NacTOBO Bose. Sro,”BUUMO, MOxKer TakxKe 
CIYKUTb KOCBCHHBIM JOKaSaTeJIbCTBOM TOTO, YTO COMeBOM COCTaB UM MMHepaJH- 
3allMA OCTATOYHOM BOI COOTBETCTBYIOT COMeBOMY COCTaBy MwacTOBOH BOB. 
B HanOoulee onpecHeHHBIX Mpo6ax coyep»xKaHHe cybaTos HY KapOoHaTOB pesko 
NOBbIWAaeTCA, NOCTHTaA 3HaveHWH, CBOMCTBeHHBIX 3aKauMBaeMOl "BOE (CKBaxKH- 
Ha Ne 2063). OOpamaer Ha ceOA BHHMAHMe, TO cosepaaHHe Kalua B PALE 
|po6 HeoOpmaiHO BEICOKO (cKBaxKHHBI NeNe 1087 u 2094), a comepxKanue HaTpHA 
pesko nagaer. IIpnunupl sroro HescHb!. Conocrapnad cojep2KaHne cyJIb- 
(paTOB B WwiacTOBOH Boge (cpeqHee 0,03 

Mr-9KB Ha 100 r) c ux cofepxaHHeM B Ta6Oauna 3 
3akauHMBaemon (oOnrtuHO 0,2—0,4 ‘mr-aKB 
Ha 100 r) uw yuuTHIBad cooTHOMeHuaA a 
M@XIty OObEMOM MpecHoH Hu MulacroBoh #6 
BOI] 10 MHHepasM3allMH cMellaHHOL 


YRenbu. 
Bec. 


2050 | 4 ,0782 


BOLI, MOXKHO CjlelaTb BbIBOL, YTO CO- | 14,0487 80 1079 10379 3 
Aepkanne cybaTHEiX HOHOB BEIIMe, EM — gg | f'gogg | Be || 1080 | 450868 | 5.7 
nomyuaetca mo pacuery. BosmoxuHo, 445! 14,1134 | 3,8 I] 1087 1,0271 | 6.5 


uTO yBeIMUeHHe COMepKaHUA CyIbhaToB 

WeT 3a CUCT OKHCJICHHA CePpHHCTOrO %*Kelesa, MPHCyTCTBYIOWero B MpOLyKTUB- 
HbIX TviacTax PoMaliIKHHCKOTO MeCcTOpOxKAeCHHA, TAK KaK B HedTeCHOCHBIX 0- 
poflax cymbPaToB, KOTOPbIe MOrJIH Obl ObITb PaCTBOPeHbI, HE HMeeTCA. 

O Tom, 4TO OcTaTOUHAA BOa MOXKET OMTOe BPCEMA OKa3bIBAaTb OCOOHAIOMLEe 
TeHicTBue Ha 3aKa4uMBaeMYIO MIacTOBy!O BOLY, TOBOPHT TO, YTO B HarHeTaTeJb- 
HbIX CKBaXKHHAaX, Y2Ke JABHO OCBOCHHBIX NO, 3akauky, MPH MepeBoye UX Ha Ca- 
MOV3IMB uepes 2—4 uaca HaYHHAaIOT H3JIMBATbCA YKE OCOJIOHCHHBIE BOJHI. 

OHM 43 dakTOPOB OpMUpOBaHHA COeBOFO COCTaBa 3aKa4HBaeMOH BOJIbT 
B cjlyyae BHYTPHKOHTYPHOrO 3aBOJHEHHA ABJAeCTCA MMUKpPOOMOMOrMYeCKHH. 
B 1957 r. UW. ®. Taymoppm (?) B Bowe HarHeTaTeJIbHbIX CKBaXKHH MPH OOpat- 
HOW MpOMBIBKe OOHapyKeH CepoBwoszopoy. Kak nokasaviu JaJIbHeHMe UCCIeqOBa- 
HUA, IPHYWMHON NOABEHUA CePOBOLOPOLa ABMAMACh JEATCMbHOCTH CyIb:paTBOC- 
CTaHaBJIMBaIOWlux OakTepul. 3a HECKOJIbKO CYTOK B H3JIMBalIOleHcA BOJe yBe- 
JIMYMBAIOCh COsepxKanHe cepoBogzopora (fo 11—13 mr/n) npu yMenbuteHun 'co- 
lepxkaHuA cysbdaTOoB HM yBemMyeHHH KapOounaToB (*). Takum 'oOpa30M 3yecb 
HpoTeKaJI TOT #%e Mpollecc, YTO W ONMCaHHbIM B CcBOe BpeMa (“) WIA CKBaxKMH 
Tposnenckoro paliona, HO TOKO c ropa3z0 Ooubuleli ‘cKOpocTH. 

Muxpo6nosoruyeckhe HcceqOBaHHA * MOKa3saJIU, YTO BOJa U3 HarHeTaTeJb- 
HbIX H H3 SKCIIYaTUpYIOULHXca, HO OOBOLHEHHBIX 3aKauMBaeMON)}BONOM CKBaXKUH 
COepxKUT Goee OGHIbHYIO HM pasHOOOpasHy!lo MUKPOdwlopy, YeM MIacTOBaA BO- 
la W O6BoqHeHHas Hedrb. B Heli KpoMme cy 1btaTBOCCTAaHaBJMBAIOWINx OakTepHh 
ObINH OOHAPyXKeHbI B OOJbINOM KOIMUeECTBE JEHATPHPULUpyloujMe HU BOAOPOTO- 
KUCAAne OakTepuu MU cepoOakTepuu (oco6eHHO MHOrO B [cKBaxuHe Ne 903). 
Kpome Toro, B CMelIaHHBIX BOJaX BCTPeYeHbI *KelesoOakTepHu; KPCMHEBBIe H 
THOHOBOKHCIbIe OakTepHu; OakTepuu, pasuaraioulMe MOYeBHHY, KJIeTYaTKY; 
OakTepHu, PasBUBAaIOUHecA Ha Oesa3OTHCTHIX Cpelax; U3 yIIeBOMOPOAHLIX Oak~- 
TepHii KOHCTATHPOBaHbl UCMOMbSy!OulHe MeTaH, NponaH, Napadun, wadranun, 
cbeHaHTpeH, TOMyON, KcCHsION, KepocuH. CpaBHuBad KOMMYeCTBO M paciipocrpa- 
HEHHOCTb OakTepHli B CMeIlaHHOM BOJe C OakTePHaJIbHbIM HaceJIeHHeM MacTO- 
Bol M NOmaiomlelicA WIA 3aKAUKU BOE, MOXKHO BUeTb UX OOVIbIy!O OJIM3OCTb 
Mexy co6oh. O6 yBemuyeHuH OakTepHasbHOrO HaceJIGCHUA |HePTeHOCHBIX Mva- 
CTOB IIpH SKCMIyaTalu MeCTOPOKeHHH UMeMCh 'yKa3saHHA |B ‘nmutepatype (74). 

HecoMHeHHO, UTO HampaBseHve M BOSMOXKHbIe NOCMeCTBAA MUKPOOMOOTH- 
YeCKUX IIPOMeCCOB MOTYT ObITh Pa3IMUHbI IH PaSHbIX yUaCTKOB HM TpeOylor Tua- 
TCJIbHOTO HM BCeCTOPOHHErO H3y4eHHA. 


i 


* Onpenenenna P. A. Caltimanosoii.: 
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Cuekyer OTMeTuTb, 4TO pH 3aKayMBaeMOM BOMbI, WelOuHaA WH HeuTpaJlb 
Hast BHadase, CHIbHO CABUraeTca B KUcuy10 cropony (cm. Ta6u. 3) *. [lpn stow 
HaOul0qaeTCa, XOTA H He OUCHb YeTKO, YTO CHHxKeHHe PH TeM Oombille, YeM BBILLE 
MuHepasu3aiud BosE. [IpHuuHa TOTO, BAAMMO, Ta *Ke, YTO H y MaCTOBbIX BOT 
u3 jeBpoHa Ypaso-[lopomKpa. 

IIlpompurasch no nmacTy, 3aKauWBaeMaaA BOMa COMPMKacaeTCAH C BbITeCHA- 
eMOli e10 WIM OcTaTOUHOH Heprbt0. [Ipu sTOM MpoucXOLUT He TOMbKO OOMeH pac 
TBOPCHHBIMH \Ta3aMH, HO HM HEKOTOPbIMH KOMMOHeHTaMM COJIeBOrO COCTaBa, Kak 
HanpHMep, BaHaWeM, HMKesleM; “acTb HOHOB afcopOupyetca Hedprbio (Ba, 


SO,), a 4acTb Hera pacTBopsetca B Boge (°). B TO xe BpeMA OOMeHHBIe peak- 
IMM B MIpollecce 3aBOAHEHUA He*PTCHOCHBIX MIaCTOB BPA JIM MOryT CHJIbHO BJIMATE 
Ha TeyYeHHe 3THX MpolleccoB, TaK KaK THI BOJbI, M0 CpaBHeHHio C OCTAaTOW 
HOM, He MeHaeTca. OqHaKo STOT BOMpoc HyKaeTCA B CepbesHoH AopaoorkKe. 

SHaueHve mpollecca B3aHMOJeHCTBUA BObI C BMeULalOllMMM MOpoyaMu TIC 
-CPaBHeCHHIO C BAIMAHHMeM OCTaTOUHOH BOLI Ha (POPMHPOBaHUe COeBOrO COCcTaBa 
3aKaUeHHbIX BOX HeBeIMKO. OHaKO Ha OTJCJIbHbIX yYaCTKaX OHO MOXKeT IIpO- 
ABJIATbCA, OCOOCEHHO MOCMe TOFO Kak BAHAHHe OCTATOUHOH BOJbI CHJIbHO COKpa- 
THTCA. 

T. M. 3on0eBbim HeAaBHO Obl MOAHAT BONpOC O HU3KOH HedPTeBHIMBIBaIONLeH 
CNOCOGHOCTH MpecHOH BOsbI, 3aKAaYHMBaeMOM B He*TeHOCHbIe MacThl B Tyima3e 
H O BO3MOXKHOM CHW2KeHHH HedTenpOHuaeMocTH UM He*reoTqauM Mopoy Bewey-) 
cTBue 9Toro. B kKayecTBe OHOrO H3 AOBOLOB OH MPHBOAMT cilyyaH OCBOeHUA 
SKC YaTalMOHHbIX CKBAXKUH pH MpOXoAKe HX Ha IpecHOH BOse, TAK Kak «mIpe-j 
cHad BOJa, monaqad B Hed*bTAHbIe MecuaHHKH, Pe3KO CHM*KaeT MPOHHIaeMOCTb 
KOIeKTOpa» (4). 

Kak mpeycTaBiaeTcA U3 Halllero aHav3a, C STHMH MOOKCHHAMM HeJIb3A 
cormacutTpes. [IpH mpoxoykKe ‘cKBaxKHH Ha MpecHOH Bose NOCMeqHAA MpOHMKaen 
B IIPOXOJUMbIe€ KOJWICKTOPLI B TIPH3aOOHHOH 30HeE, HMeA HeEH3MeHHbIM COJIeBOH 
COCTaB HM CBOHCTBa. Cpa3y %e Mocme nomaqaHuad B He*TeHOCHble MiacTbl 3aKa 
YMBaeMaA BOfa BCTYMaeT BO B3aHMOeHCTBHMe C BMeCLAaIOWMMH NOposaMu H OC- 
TaTOUHOH BOOM, B He HadMHaeT Pa3BUBATbCA OakTepHa/lbHaA XKH3Hb, B Pe- 
3YJIbTaTe yero ee COEBOH COCTaB, CBOMCTBa HM HeTeBbIMbIBalOlaA CMOCOOHOCTB 
Pe€3KO MeHAIOTCA, OCOOCHHO B 30HE COMPHMKOCHOBeHHA C HedTb1O. Bmecte c TeM 
ObICTpOe pasBHTHe MUKPOOPraHH3MOB, MO-BHAMMOMy, Ooulee GaronpuATHO 1A 
paspaOorKu HeTAHbIX, 3amlexKeH, Tak KaK MOMKeT YBeIHYHBaTb HedreoTsagy 
(*,?). Kpome Toro, HepeqKo HaOmioqaercA OTHOCHTeIbHOe OOoraljeHve 3aKayeH- 
HOH BOQbI cymbiaTaMu, a MHOra MH KapOoHaTaMu. STU dakTbI CBUeTebCTBY- 
1OT 00 yBeJIMYeHHH, a HE YMeHbUIeCHHM MpOHHMaeMOCTH 3a cueT pacTBOpeHHA. 
Bo BpeMa B3aMMOJeHCTBUA 3aKayeHHOH BObI C OCTATOUHOM BOOM, BMeLLAaIOULUMH: 
MOpOwaMu, HedTblO, MAKPOOpraHH3MaMM HeMpepbIBHO MeHAeTCA (BUAUMO pac- 
TeT) MH HedTeBbIMBIBalOlLad 'CMOCOOHOCTh BOE. 


Law 


Teonormyueckuit MHCTUTYT Hocrynusto 
Kasanckoro dbusuana Akagemau nayK CCCP 2 IX 1959 
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rEOXHMHA 


‘C. M. FPAWEHKO, J. C. HHKOJIAEB, JI. B. KOJIS UH, 
tO. B. KY3HELLOB u K. ®. JIA3APEB 


KOHUEHTPAIMA PAXMA B BOXAX 4EPHOrO MOPA 


(ITpedcmaenexo axademuxom H. M. Cmpaxoeoim 16 11 1950) 


lepBple NOMbITKM OMpeevieHHA KOHWEHTPallHu pada B MOPCKOLi Bose ObliH 
cfenanbi ele B 1906 r, (*). Ho 9TH Januple, Kak OblvIO ycTaHOBJeHO MosqHee (2), 
‘CHJIbHO 3aBbILeHEI. 
 flosyunrb HayexKHble CBeeHHA O COLepKaHHU paluA B MOPCKHX BOMax Jou- 
roe BpeMsx He yaBanocb. IlepBsie 3acmyxKuBaloOllue JOBepHA pPe3yJbTATHI OBI 
MOJIYYeHbI MOUTH OAHOBPeMeHHO ABYMA rpynmamu uccefopaTenen. Opauc, Kun 
u Mooepr (?) B 1938 r. omyO1uKOBaJIM JaHHble 10 COsepKaHHIO paluaA B BORAX 
Tuxoro u AtaaHTMueckoro oKeaHoB y nodepexkba CIA. Tlonyyenupie uMu KOH- 
UeHTPallun pana exkKau Bipefxenax oT 0,0 no 3,3 -10-1% r Ra ua 1 a. B To xe 
Bpema MoH, Kapaux, Ilerrepccou u Poua (*) npoBoqumu onpeqeneHua KOH- 
WeHTpallun palua B Bowax Bantruvickoro mops. HattaeHuble MMH BeMUMHBI CO- 
JepxkaHunA palua BapbupoBatu B mpefenax 0,3—2,9 -1071% r/n. Tlo3qHee Pona 
u Yppu (*) ycraHOBHH KOHWeHTpaluto paqua B Bogax CepepHol ATmaHTuKH 
B mpegenax or 0,13 go 0,46 -10718 r/an. 

IipeqpapuTebHble JaHHbIe MO cOsepmaaHHiO Paya BMOPCKHX BOaX, Moy- 
YeHHbIe MPH HCCeOBaHHH Ha JKCMeELMIMOHHOM cyqHe «Amb6aTpoc» B TeYeHHe 
pelica 1947—1948 rr., mpuBeyenupie I. Tlerrepcconom (°), HMe1oT TOT Ke TOps- 
WOK BeIMUHHbI. CpeqHAA KOHIUEHTPalluA paluaA JIA MCCeAOBaHHbIX BOX paBHa 
mere 10-9? r/ a: 

Ilo cogepxkaHuio Ra™B Bogax UepHoro MOps B HaCTOALee BPeMA B JIMTepa- 
Type aHHbIX He HMeeTca. B/cBa3u c HCC€QOBaHHAMU MO TeOXHMHM paMose- 
MeHTOB B GOacceliHe UepHoro MOps HaMH BBIMOJIHeHbI ONpeesIeHHA KOHI[eHTpa- 
Mui palua B BOMaX PasIM4HbIX YacTeH MODA. 

BBuky BeCbMa MaJIbIX KOHICHTPalul payquaA B MOPCKHX BOsax AWA Nomyye- 
HUA HajeKHbIX Pe3YJbTaTOB HEOOXOAMMO MPOW3BOANTb ONpeeeHHA paqua us 
OObIIHX OOBEMOB. 

IIlpumenenue Mabix o6bemoB, mopayKa 1—2 a (Kak, HampuMmep, B padoTe 
Spauca, Kuna u Mo6epra (2)), pe3KO MOHWKaeT TOUHOCTh OnpeseneHuA (70 
25—100%) B pe3ysbTaTe OWIHOOK, OOYCIOBJCHHbIX CTATHCTHYeCKUM XapakTe- 
poM pacnaja. 

9. Pona (3,4) npoBosuma BblqeleHHe payqHA U3 3HAYMTeJIbHBIX OOBEMOB, HO 
MeWIeHHOe OcaxkeHHe cybtpaTa OapuA Ha xOJIOLy MelaeT MpeANO*KeHHbI Me- 
TO MaJIONPHFORHbIM MpH padoTe B MOJICBbIX YCJIOBHAX, 

Tlia BbieeHUA H30TONO. paluA H3 OObUIMX OObEMOB BOI Ha XOMOLY HaMU 
OblIO IIPHMeHeHO coocaxKeHve HZ0TOMOB pauA C cybpaToM Oapua, mpuyem 
B KayecTBe KOJJIEKTOPa HCMOIb30BaJICA OCANOK THAPOOKHCH *Revlesa, MOMyuae- 
MBI B pacTBOpe Mocie OOpasoBaHuA TBepAOH dasbl BaSOy. YcKopenue Koary- 
IAILMM WM OCaxKMeHUA OCaLKa THLPOOKUCH 2%Kee3sa, COMepxallero cybpaTsl Oa- 
pus (paqusa), Wocruranoch AoOaBlenuem KpaxMawa. IlpuMeHeHHe ruj[pooKucu 
Kele3a B KayecTBe KOMWIeKTOpa Wiad cybata Gapua (paqua) He TOAbKO yMeHb- 
laeT BPeMA, TpeOyeMoe [WIA BbIAeIeHHA MoceqHero, HO H MO3BOJIAeT MPHMe- 
Tb OTHOCHTEIbHO HeOOs bine KomMUecTBa HocuTemA (1 r Ba Ha 200 1). Meroy 

hse 


BIOJHE MpHroseH WIA paOoTbl B MOJIEBLIX YCJIOBHAX, TAK KaK cyabpaT Oapu: 
HOUTH KOJIMUeCTBEHHO BbIeimeTcA U3 OObema 150—200 1 Ha xoNO,y B TeYCHH 
2—3 ac. 

Jlaa BbIeeHHA H3OTONOB pala H3 MOPCKOHM BOJbI T1poOst o6bemom 90— 
180 J MOMKUCIAINCh KOHMeHTPUpOBaHHOH as0THOH KucoTOH Ao pH |. K mpo6: 
npuOaBaasca pacrBop, cosepxamuit 2 r xmopucToro OapuxA uM 2 Fr XMOPHOrO xe 
me3a. Uepes pacrBsop mponycKaJicd aMMHakK JO OOpas0BaHHA OCcalKa FHApo 
OKHCH 2Kesle3a, 3aTeM BHOCHICH Kpaxmamn (4 r Ha mpo6y). Ilocue orcranBaHus 
B TeueHve 2—3 yac. MpospayuHblit pacTBOp Hay OCaKOM CMPOHHPOBaJIcA, a OCA 
OK MepeHocusIcA Ha PUIbTP, BbICyIUMBaIcA HM MpoKasMBaca. [nA oTqeneHu! 
cymbbata OapuA OT OCHOBHOTO KOJIMYeCTBa 2Kese3a OCANOK OOpabaTHIBasICA CO 
JAHOH KucnoToH. Tlepepeyenue cyspcaToB Gapua (payuxA) B pacTBop ocymlect 

BUIANOCh CHuiaBsleHHem c cosol. Iloc 
Ta6Oauna 1 Jie paCTBOPeHHA KapOOHAaTOB pacTBO} 
nepeBowusica B OapOaTop JIA Masb 


& = a2 
= KoopaAuHaTbl ag 2 & Heviero SMaHallMOHHOTO oOnpeyeuve 
z sS |e | E-. HMA palua. 
S SF | §s| zme Tlorepu paqua 8 xoe ananusi 
iS) PR = Iw ; 
2 sd : BE |e2| SE  KOHTPOJMpOBaNCcb 10 NpoleHTy Bbl 


JleuleHHA CepHOKMCIOrO OapHsa. | 
CnpapeqIMBocTb BBeeHHA 10 


SACAL ESS! Pali sTe5S7e ab 10 3 iti paBKH Ha MpOUeHT BbiemeHua 6a: 
0171 | 43°44’8”) 36°35’ | O | 108} 0,85 pus Oba NpOoBepeHa KOHTPOJIbHbIMk 
O174 | 43°28" | 33°40" an ve a OMbITaMH C MOPCKOM BOOM, B KOTO: 
0175 | 42°46’ | 30°48" i TE 1,0 pylO BBORMNOCb M3BeCTHOe KOHUe- 
(ONUPASE | ey 30°02’ 0 AG 2 450 CTBO paqHaA 6e3 HocuTema. Jaa onpe-; 
0184 | 43°23’ | 30°02’ 0 180 | 1,0 TeIeHHA KOJIMYeCTBA PalHA, BHOCH- 
ees ee eee 3 ms Hoe MOFO B XOfe aHaslv3a, Obia BbINOM- 
nee 44°10'2" | 33°09'5”| 0 144 he HeHa Ce€pUA «XOJIOCTHIX»  OFIbITOB, 


IlpoleuT BEiqeeHHA OapHaA He 3aBH 
cel OT O6beMa NpoOb! HU KONeOasIcaA B Upememax or 75 Zo 93%. Obmas no- 
PpelHOCTb ompeyetenua patun ~10%. Tlonyyenupie JaHHble, UCMpaBJeHAbl 
Ha coepxKanhe pala B «KXOJIOCTLIX» MpoOax HM Ha MpoOlenT BEIemeHua BaSO,, 
mpuBeyeub B Tabu. 1. 

M3 mpuBeseHHbIX JaHHbIX CJleqyeT, YTO KOHIEHTPalluA palua nocTOAHHa 
B lpeqelaxX TOUHOCTH ONpeseeHHA JIA BCeH UcceqOBaHHOH uacru UepHoro Mo- 
px. CpeqHAA KOHIeHTpalua paqua paBya (1--0,1) -10-!% r/n. Konnenrpannus 
pawua B Boqax UepHoro MOpA OM3Ka K BeJIMUMHAM, MOJIYYCHHbIM JIA KOHUeH- 
Tpaluu paqua B OKeaHMyeCKUX BOMaX, XOTA CONeHOCTh BOX UepHoro mops mpu- 
MepHO BABOe HUXKe OKeAHHYeECKOH. OTO MOKHO OOBACHUTb JOCTATOUHO BbICOKH- 
MM KOHIeHTpalluAMM pala B pasOaBJIAIOWMX PeUHbIX BOMaX CpaBHUTebHO 
C MOPCKMMH BoyaMH. | 

Pa6ora BbINOMHeHa B JaOopaTopuu wi.-Kopp. AH CCCP WH. E. Crapnxa, 
KOTOPOMy aBTOPbI IIpHHOCHAT OarofapHOCTb 3a BHHMaHHe M MHTepec K paOorTe. 


Ilocrynuao 
22 VIII 1959 
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TEOXHMHA 


C. B. JIETYHOBA 


CE3OHHbIE H3MEHEHHS COMEP)KAHUA BUTAMMHA B,, 
B MJIOBbIX OTJIOKKEHHAX CTOAYMX BOAOEMOB 


(ITpedcmaeaeno axacemuxom A. II. Buxozepadosoim 15 I 1960) 


B Hallux MpesbiyuMx coodmenusax (1,°) NpHBe_eHb! pesy/bTAaTHI U3yYeHHA 
POH HIOBOH MHKPOdJOpbI CTOAYMX BOOeMOB B MUFpalluH KOOabTa B OKO- 
TeEOXHMMYeCCKHX MPOBHHILMAX C Ppa3JIMYHbIM COsepxKaHHeM| STOO 93VJIEMeHTA. 
B 9THX MCCIeOBaHHAX MbI HCXOAMJIH M3 TOPO, YTO KOOaIbT BXOLUT B COCTAB BH- 
TaMuHa Biz, KOTOpbI OOpasyeTcA TObKO MUKpoopraHH3mamu. Tlosromy Becb 
BUTaMHH Bie, HaXxOJAWHHcA B Mlax, HMe€€T MHKPOOHOe mpoucxomyeHue. Ta- 
KMM OO0pa30M, NO cosepKaHuto KOOaJIbTa M BUTAMHHa Biz B HIOBLIX OTIOKCHHAX 
MOXKHO CYMTb O CTeMeHH yYaCTHA MMKPOOpraHvH3MOB B MHIpalluH KOGasbTa. 
,, COop WIOB WIA OMpeseeHuA B HUX KONMYeCTBa KOOaIbTa HM BUTaMHHAa Biz 
MPOBOAWJICA HAMM BO BCeX OMOreOXHMHMYeCKHX MPOBHHIHAX B OMMH MH TOT Ke 
ce3OH, TaK KaK NpenOularalocb, 4TO cosepxKaHue BUTaMHHa Biz B Wax H3- 
MeHseTCA mo ce30HaM. MbI OCHOBDIBaJIHCb Ha yKa3aHHax KamuKky6o u Mua- 
Baku (*) O TOM, YTO CaMOe BEICOKOe COJep2xKaHHe YTOFO BUTAMHHA B K«AKTHBHBIX» 
Hglax HaOs10flaeTcaA B Mepvod TeMnepatypbl, ONTHMAbHOH AIA pocta MUKpoop- 
TaHH3MOB — OCe€HbIO H BeCHOM, MHMHHMaJIbHOe — 3HMOH HM weTOM. CormacHo 
Takata, OryHu u Kamuxy6o (+), HaHOombuime KOuIMYeCTBa BUTaMHHa Bie 
(10y na 1 rceyxoro «akTHBHOrO» Ha) COqep*KaTcA B CEHTAOPHCKUX — HOAOPHCKUX 
mpo6ax, HaMMeHbIuve — B WIOHLCKHX (5—6 y/r). JIuTepatTypHble aHHbIe O 
KOHI[eCHTpallMM BUTaMUHa Bie B MylaX ECTECTBCHHbIX H HCKYCCTBCHHBIX BOJOCMOB 
B Pa3JIMYHble Ce3OHbI OTCYTCTBYIOT. 

Tlostomy HaMM G6blWIO MpoBeseHO onpesemeHHe cOsepxkaHuA BUTaMHHa Bie 
10 ce3oHam] (c Maa 1957 r. mo oxTAOpb 1957 r.) B Max AByX BOMOeMOB OxO- 
TeOXHMHYeCKOH MPOBHHIUMUM, OOeHeEHHOM KOOaJIbTOM: B Mpyy A. CopoKuno 
Tlerposcxoro paliona ApocmaBckoH O61. Hu B upyxy TpouyKoh cmodogn Ie- 
pecilascKoro paiiona ApocaascKon 061. B npo6ax usoB, KOTOpHIe OTOUPasHCb 
pas B MeCAIL H3 MOBEPXHOCTHOFO CJIOA TOMMHOM 6—7 cM, OMpesemANOCb Co- 
Jep2kauve BuTaMuHalBi2 u KOOabTAa, PH, Bulax%KHOCTh, KOJIMYeCTBO OpraHHyecKHX 
BeleCTB (MOTepA MpH MpoKamtMBaHuu). Cofepxkanve BuTaMuHa Biz yunTEI- 
BaJlOCb MpOOMpOuHbIM MUKpOOKONOrMyecKkuM MeToom c Escherichia coli 113—3 
B kKauyecTBe TecT-OObeKTa (5), CofepxKaHve KOOabTa — KOJOPHMeTpHYeCKUM 
MeTOJOM C HUTPO30-R-comb1o (°), BuaxKHOCTh — NyTeM BbICymMBaHHA | Tr una 
upu 105° qo mocrosuHoro Beca. Kpome Toro, B CBexKUX OOpasllax HOB Mpo- 
BOLMJICH KOMHUCCTBEHHLIM YYeT MHKPOOPraHH3MOB MeTOAOM pa3JMBOK (*). Jia 
3TOFO MOCeBbI HAOBOH OONTYLIKH Jemamucb Ha Msaco-nenToHHOM arape (MITA) 
WIA yueTa raBHbIM OOpa30M HeCHOPOBbIX OakTepHii u MHKOOaKTepHi HW Ha 
KpaXMaJIbHO-aMMuauHoM arape (KAA) aa yyera akruHomuuetos. [lia yueTa 
CnOpoBLIx OakTepuli “3 mporpeTol mpu 75° B Teuenve 10 Mux. OonTyuIKH (Cc 
IeNbIO YOUT HECHOPOHOCHble OakTepuM) MPOMSBOAHICA MOCeB Ha MsICO-MeNTOH- 
HBit arap -+ cyco-arap — MITA + CA (1: 1). 

Tlonyyenupie aHHbIe 10 Ce30HHBIM H3MeHeHHAM COMepyKaHwA BUTaMMHAa Bus 
B MpyOBOM He . CopoKHHO mpesctaBeHb B Tad. |. 
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Ce30HHbIe H3MeHEHHA COfepxKaHHA BUTAMHHA Byg B WVIOBLIX OTJOKEHHAX (1957 Ba) 


KonuyecTBO MHKPOOpraHH3MOB 2 a 

Cogepxa- | Cojep2a- Bircyx. usa : 2 BS 

Tata oT- | Hue BuTa-| HME KO- a Bae x re) 

6opa mpo-| MuHa By | 6ampta, % 5 mS si iz 

6bI vsla y-% Ha | Ha cyx. Wl] wpa MIA | wa KAA | #4 ar = s a s a 
cyXx. HJ (x 104) (x40-8) (x 10-5) ies iG Es a Z& 

IIpya a. Copokuno 
sigh AV 2,80 ong ‘ye Al 108 eT 6,0 49 50 
17 VI 0,56 5,8 ae) DP DKS) ee By” 20 50" 
18 VII 0,52 0,6 2,8 4,0 Zao U2 one 48 dO 
48 VIII 0,50 049 lee Baw) the tee 6,0 19 oO 
49 1X 0.98 0,7 ipa 2,8 1,3 7,0 5,3 42 oO" 
Wp OK 1,80 5,8 2,25 44 2,0 2,8 7,2 4°9,9 10 50% 
IIpya TpouuKxok cno6ogu 

sll Ni 0,20 ane 1,8 BoD 230 W562 6,0 20 42 
AT VI 1,88 4,8 2,0 1,8 Ph de (E54) 6,2 {| 20 42. 
48 VII 1,82 4,9 2,0 3,2 1,0 We 6,8 49 42 
48 VII 1,89 4,7 Aad 4,0 Pee | 7,3 6,4 47 43. 
49 1X Syd 4,8 ‘late 4,8 Sa? URE 6,3 12. 44. 
17 X 3,50 4,9 2,0 2,6 0,9 1 0..|) Op 10 42) 


V3 Ta6a1. 1 BuyHO, uTO cosepxKaHHe BUTAMHHAa Biz B WIOBLIX OTOKCHHAX 
V3MeCHAeTCA CJIELYIOUINM O6pa30M: HaNGoulbuiee ero KomMYecTBO (2,8 y-%) Ha- 
OofaeTcA B Mae (B OD pa3 NpeBbllliaeT cofepsKanHve BUTaMUHAa Bie B Nocely1o- 
WlMe MeCAIIbI), Jaslee B TeUeHHE HIOHA, HIOIA HW aBryCTa OHO HaAXOLMTCA Ha OHOM: 
yposue (0,56—0,50 y-%), 1B cenTaOpe — OKTAOpe CHOBa MPOMCXOAHT NOBbIILEHHeE 
cofepxKkaHHA BHTamuHa Bie B 2—3 pasa (c 0,50 y-% B aBrycte fo 0,98 y-% 
B ceHTAOpe Hu 1,8 y-% B OKTAOpe). Takum o6pa30M, B TeyeHHe seTa KOH= 
IeHTpallMA BUTaMMHa Biz B Me Wpya A. CopoKHHO H¥Ke, YEM OCeHbIO HU OCO— 
Oe€HHO BeCHOH. 

Ta K€ 3€KOHOMEPHOCTb MPOABJIAeCTCH HM B WIOBbIX OTMOKEHUAX Mpyfa Tpo- 
MUKOW cmodopp (Tab. 1). 

Bowee BbicoKoe cofepxaHve BUTaMHHa Bie BeCHOM MO CpaBHeHHIO C JIeTHHM 
Ne€pHOOM HaOsOaOCcb HAMM TakXKe B WIOBLIX OTJIOXKECHHAX CTOAYHX BOJOEMOB:, 
oOoralleHHOH KOOaIbTOM OMOreoxuMHYecKOH mpoBuHun — JlacradiopcKui: 


pation Asep6CCP (tTa6. 2). 


Ta6anna_ 2a 


CesonHble H3MeHCHHMA COfep%KaHUA BUTaMMHa Byp B Max CTOAUHX BORoemoB JlacTadiopcKOTe 
pationa Asep6CCP ' 


Cofepx. BHTaMuHAa By, 


-9, 
No o6p. Mecto or6opa MpoObl 4 xapakTepucTuKa BOROeMa pike e524 
i B Mae | B Hrwge 
4 JlammkecancKoe KO6abTOBOe MecTOpOxKeHHe, BOZOeM 6,30 | PA AQ) 
WWI MONMBa OFOposoB 
2 IIpyn, pacnovioxwKenHbli BHu3 m0 p. Kamkapauaii or 2,62 0,96 
Jlammxecanckoro mMecTopoxkmenua 
3 Cepepo-3anayHoe MecTopoxyeHve, Go0TLe 3,04 1,00 


Tlockobky paHee, Hamu Oblwio noKasaHo (},2),uTO KOmMUeCTBO BHTAaMMHa: 
Biz B H€ 3aBHCHT ‘OT KOHWeHTpallMH B HEM KOGauIbTa, TO MbI Mpexye Bcero: 
OMpeAeIHIM COfepxKaHve STOTO SJIeMeHTa B WaX MO ces0HaM. Ojnako, Kak 
BUAHO u3 TaOn. 1, OHO ObIIO NOCTOAHHBIM B TeYeHHe BCero U3yYeHHOrO Mepuosa. 

KoumuectBo opraHHueckux BellecTs u pH umoB TakxKe 3aMeTHO He MeHAMINCe- 
10 Ce30HaM. 
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Temnepatypa WIOBbIX OTOKEHUI HECKOJbKO CHHKamacbh B CeHTAGpe 
DKTAOpe, OHAKO COfep2aHHe BUTaMMHA Bis B STH MECAIIbI 3AMETHO YBEHUMJIOC, 
Jesb3Hi OObACHUTb Ce30HHbIE KONeOAHUA KOHIeHTPalMH BUTaMHHa Bis B Max 
€NOCTOAHCTBOM KOJIHYCCTBAa MOKPOOpraHH3MOB B pasHble CpOKU, HOO noceLl- 
ee He H3MeCHAJOCb 3aMETHO NO Ce30HaM. OTOT (bakT MOMTBepxKMaeTcH TakxKe 
aHHBIMH TaOm. 3, Te MpekcTaBMeHbI PesyMbTATHI KOMMUeCTBeEHHOTO yuyeTa: 


Tao6Ouuna 3 


Coflepxkanve BHTaMHHa Byp MW KONMUeCTEO MHKpOOpraHH3MOB B Max 


KouuuecTBO MHKpoopraHu3sMoB 


P F. Bircyx. una Coyepx. | CoorHome-- 
pee ec a e —— See S By, |Hue Mex Ty 
Sualtes NUL ea lan eee me Bena ene 
s | COLO BASE a, 
Cus6nitkom ko6anbta (A3sep6CCP)| 46 2,1 3,2 4,3 0,15 1 
| 4 2,1 2,6 452 0,24 1,6 
241 14,0 7,6 6,3 1,00 6,6. 
8 3,3 Sit 1,8 4,20 8 
DNS 2,2: 3,8 4,2 1,40 9,3: 
44 3,4 4,2 Pe 1,68 44 
415 2,6 2,4 3,6 2,00 13 
C cojepxaHvem Ko6ambTa, yno- | 94 2,2 4,5 1,0 2,50 16 
BJIETBOPAIOMIMM oTpeOHocTH | 95 3,2 459 De 5,70 38 
opraHusmMop (Kypckaa O61.) 93 2,0 1,0 ARO 7,30 48 
C nemoctaTKom koOanbta (Apo- | 78 1,7 Bol 3,0 4,32 28 
clapckaa uw Koctpomckas o61.)| 82 2,3 Dds Payal 8,60 08 
80 3,0 6,4 3,2 9,10 60 
73 7 1,8 6,4 10,50 66. 
84 2,6 Se 3,8 15,80 100: 
74 2,3 Dae Na 16,30 108: 


* 3a eHHMLY NPHHATO caMoe HH3KOe CoszepxKaHnHe. 


MUK pOOpraHH3MOB B HEKOTOPHIX OOpa3sllax HJIOB, HaHOOWee Pe3KO OTMMUAIOULUXCH: 
10 COJlep2KaHuIO B HHX BUTaMHHa Bie. M3 TaOmMubI BUAHO, YTO 3aMeTHBIX pa3- 
IMUuH Mexy OOpasiiaMH HJIOB MO KOJIMYeCTBY MHKPOOpraHH3MOB He HaGJI0- 
jaetca. JleiicTBHTeIbHO, 4MCO OakTepH, BbIJeeCHHBIX Ha MACO-MeNTOHHOM 
rape HS pasHbIX OOPa3sllOB HJIOBLIX OTJIOMKeHHH, KOMeOETCA B y3KUX Mpesemax 
oT 1,7 -10® no 3,3 -10° na 1 r cyxoro uaa, T. e. B 2 pasa). MicKmouenue cocTaB- 
mneT O6paser, Ne 21, B KOTOPOM KOH4eCTBO MHKPOOPraHH3MOB, BbIPOCIIMX Ha 
TOH cpege, RocturaeT 14,0 -10° na 1 r una. OgHako cofep%Kanue BUTaMUHA Bis 
IECb JOBOIbHO HU3KOe. Uncso0 aKTHHOMMUETOB B MOaBJIAIOUCM OOJIbILIMHCTBE 
6pasiow Bapbupyer or 1,0 -10° no 3,7 -10° (B 4 pasa), KOomMYeCTBO CNOpOBbIX 
yt 1,0 -10° no 3,2 -10® na 1 r cyxoro una (B 3 pasa). JImmb HeMHOrHe OOpasiibi 
1JIOB cofepxKaT WoO 6,3 -10° cnopoBnix OakTepHi. 

Takum o6pa30M, BO BCeX PaCCMOTPeHHBIX OOpasllaxX HJIOBbIX OTJIOMKeHUL 
<OJIMYECTBA MUKPOOPFaHH3MOB HaCTOJIbKO OIM3KH MexKy COOOH, YTO HX MOX- 
10 CUMTATb OMMHAKOBbIMM. UTo KacaeTca cojepKaHuaA BUTaMuHa Biz B Tex 
Ke HIaX, TO OHO, KaK BUHO U3 TaOw. 3, 3HaYNTeMbHO KOMeOneTcH (oT0,15 To 
6,3 y-%, T. e. B 100 pas). IIpupegennbie aHHble yka3bIBaloT Ha OTCYTCTBHe 
BASH MeXKJLy KOJIMYCCTBOM MMKPOOpraHH3MOB HM cOsepxKaHveM BuTaMuHa Bie 
3 HJIOBbIX OTIOMKeHUAX. CleAOBATEIbHO, HEIb3A OOACHUTb Ce3OHHbIe U [Apyrue 
‘OeOaHUA B COJep2xKaHuu] BuTaMHHa Biz B MCCeAyeMbIX OOpasllax WIOB pas- 
ule B KOMMYeCTBe OakTepHH WH AKTMHOMMHIETOB. 

Heo6xoqumo yuecTb, YTO HAMM MOJCYNTHIBAIMCh He BCe HJIOBbIe MUKPOOp- 
aHU3MbI, a JIMLUb Te, KOTOPble pacTyT Ha MACO-MeMTOHHOM arape, KpaXMaJIbHO- 
MMHauHOM arape HM Ha MACO-lenTOHHOM. arape -+ cycuo-arape. OZHakO, MmpH- 
(MManH BO BHHMaHHe TOT (bakT, UTO Ha 9THX CpefaxX BbIeAIOTCA eCJIHM He BCe, 
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TO 110 Kpalineli Mepe,OCHOBHbIe: BATAMHHOOOpasOBaTeIH (AKTHHOMHILCTHI, cn0-} 
POBble HM HeCIOPOBLle OakTepHH), Mbl CUHTA€M BO3MO?KHBIM CflelaTb BbIBOA O} 
He3aBHCMMOCTH CoOxepxKawuA BUTaMUHa Biz B MlaX OT KOMMYeCTBA MUKPOOpra-| 
HM3MOB B HHX. . 

TloqBoaa uTor u3y4eHHIO Ce30HHBIX KOIeCaHHH covepxkaHuA BuTaMuHa Big! 
B Wax, Clelyer elle pas OTMETHTb, YTO OHH He 3aBMCAT OT KOJIMUeCTBA MHKPO-| 
OpraHH3MOB, OpraHWyecKHX BeLeCTB HM KOOaIbTa B Wax, a TakxKe OT UX PH HI 
Temnepary pH. 

BosMoxKHO, YTO HH3KOe COfepxKaHve BUTAMHHA Biz B UJIOBbIX OTJIOMKEHHAX! 
B JICTHHH MepHOk OObACHAeTCA YCHJICHHBIM NOTpeOeHHeM eFO MIaHKTOHOM Hf 
IApyruMu OpraHu3MaMH B 9STOT Ce3OH. . 

Pa6ora mpopoqusacb nox pyKoBogzcTBom npod. B. B. Kospabckoro, KOTO-| 
poMy mpuHHoy rryOoKyto OsarofapHocth. 


VWuctutyT reoXHMuv HW aHaJIMTHYeCKOM XHMHH Tloctynus10 
um. B. HW. BepxHagcxoro 3 I 1960 
Axayemun HayK CCCP 


IWMTHPOBAHHAA JIMTEPATYPA 


2B. BB. Wei Bia bck Wei, GC. Ibe ede Ty HROpBias TIAH, 126, Ne 1 (1959). 
2C. B. JletTyuosa, Joxa. BACXHMJ, Bs. 10 (1958). * Kamuxy6o, Muapaxu, 
1955, Lut. no P)KBuoxum., Ne 6, 5975 (1957). * Takata, Oryuu, Kamu ky60, 
1956, Lut. no P)KBuon., Ne 10, 40219 (1957). *®B. H. Byxuu, JI. A. Ape ur 
KuHa, JI. C. Ky wesa, Buoxumua, 19, B. 6 (1954). *® TW. Il. Mawawra, COopH,, 
Metogbl ompenenenua mMuKposmemeHTosB, M34. AH CCCP, 1950. * A. T. Pomuua, C6opu.} 
Metoyuka u3y4eHuaA campomemeBElx oTMoKeHHH, B. 1, 1953. | 


Aoxsxaygn Akagemun nayx CCCP 
1960. Tom 132, Ni 5 


[HCTOJOTHA 


tO. B. HATOUHH, T. B. KPECTHHCKAS uw A. A. BPOHIITEMH 


JIOKAJIM3AULMA JEMCTBUA JESOKCHKOPTHKOCTEPOHA 
B HE®POHE NOUKH MJIEKONMTAMOUIAX 


(ITpedcmasaeno akademuxom B. A. Sxnzeavzapdmom 8 I 1960) 


Peryallua peaOcopOuuu HaTpHA B He*ppowe oOcyillecTBAMeTCA MMHeEpaio- 
KOPTHKOHAaMU KOPbI HaMOveuHHKa, HM Mperxfle Bcero asIblocrepoHoM. OgHaKko 
BONPOC O JOKaIM3alun JeMCTBHA MMHepaJIOKOPTHKOHAOB B MOUKe HeIb3A CUH- 
TaTb PeClWeCHHbIM. OLHH aBTOPbI CUHTAIOT, YTO MecTOM perysMpyloulero AelicTBuA 
rOPMOHA ABIACTCH SNMTeIMH AucTaIbHOrO cerMeHTa Hepoua (3, 7), Apyrue 
Ke — SNUTeIMH MpOKcuMaJbHOro oTseta (°). 

B HacTodllee BpeMA NOJYYMIO WMpOKoe pacmpocrpaHeHHe mpefcraBsenne 
) TOM, 4TO FOPMOHbI OKa3bIBaloT CBOe JeHCTBHe, CTHMYJIMpyad ompesleseHHbIe 
SH3MMaTHYecKHe peakitMH. B yuacruocry, B ucceqoBaHun BypHo u Manatn (*) 
bIVIO YCTAHOBJICHO, YTO MHTCHCHBHOCTb MpolleccoB JeruApupoBaHua, ocyie- 
STBIIACMBIX CYKUMHJeruApasol, ycCuHBaeTCAH MO BJHAHHEM TOPMOHOB KOpbI 
HaNOYeUHHKa MW OCMabeBaeT NOCe allpeHamaKToMuN. Mcxofa u3 3roro, mpe- 
STABJISAJIOCb BO3MO2KHBIM HCCJeAOBaTh MOKaH3alHIO adidekTa MMHepasOKOpTH- 
KOHOB, ONPeAeIAA AKTHBHOCTb CYKUMHACTUApPasbl B OTACIbHIX CerMeHTAaX Hedp- 
)0HA IPH pasJIMYHbIX PH38HOJIOTMYeCKHX BO3MeHCTBHAX. 

O6beKTOM HCCIeAOBaHUA CIYKUIM MOUKH B3POCJIbIX OesbIxX Kpbic. [ucToxu- 
MMueCcKOe ONpefeseHHe AKTMBHOCTH CYKUMHAeruApasbl MpOBOAMJIOCb Ha 3aMo- 
JOMKEHHHIX Cpe3aX NOYeK C MOMOMLbIO HeOTeTpasoua MO MeTosy WentoHa u 
Hnetiyepa (°). CyuiHocTh MeTojla COCTOHT B BOCCTAHOBJICHHH OeclBeTHOFO HeO- 
feTpasOJINA B KPpaCHO-*uONeTOBLIN POPM43aH 3a CUeT ATOMOB BOMOPOsla, OTUIeN- 
IA€MBIX CYKUMHJeruHApas0n OT AHTapHOH KucwoTHI. TloKasaTesiem akTHBHOCTH 
WHKUMHeruapasbl B pasJIMUHbIX OTJesaxX Hepona CJlyKUa HHTeHCHBHOCTB 
TOKEHUA POPMa3aHa B MUTOXOHAPUAX SMMTCMMAJIbHBIX KJICETOK MOUCUHDIX Ka- 
lajiblleB nocie HHKyOalluu cpe3oB mpu 37° B TeyeHHe 1,5 4aca. 

B nepspol cepuu onbiToR OblIH M3yYeHbI MOUKH X%KHBOTHBIX, YOUTbIX Ha BbI- 
ore BOqHOrO Anypesa. Jina sroro 3a 1—1,5 uaca Jo B3ATHA MaTepHaua Kpbice 
; KeYIOK BUMBaIacb BOJa u3 pacueta 5,0 Mi Ha 100 r Beca Tea. B nouKax 
WIpaTHpOBaHHbIX KPbIC 3HaUHTeMbHaA AKTHBHOCTb CyKIMHAerusApasbl HaduJi0- 
alacb B MPOKCHMAaJIbHbIX H JMCTaJIbHbIX W3BUTbIX KaHaJibllaX H BOCXO/AIMMX 
Tenax netetb Denne. B KmyOouKax MU TOHKHX OTJeax neTeb Tenme peakuua 
OBepleHHO OTCyTCTBOBasia. OrsowKeHve PopMa3aHa B KJeTKaX JHCTaJIbHOTO 
efMeHTa HedbpOHa 3HaAUHTeIbHO Coulee HHTCHCHBHO, UM B KJIeTKaX MPOKCHMAaJIb- 
oro Kanasibula (puc. | a). MutoxoHApuu, B KOTOpbIX OTKJafpIBaeTcA PopMasan, 
| AMCTaIbHEIX KaHaJIbllaX yBeJM4eHbI B pasMepaX HM MpHoOpeTawr OKpyruty10 
opMy. MuToxoHApuu MpOKCHMaJIbHbIX KaHaJIbUeB OTJIMYAIOTCA MeHbUIeH Be- 
WYMHOH M Hapsyly c OKpyro uMeloT H MamouKOBUAHYyIO (opMy. Oro mo3Bo- 
ACT CUHMTATb, YTO B JMCTAJIbHbIX H3BUTbIX KaHaJIbllaxX H BOCXOAAWMX KOJIeHaX 
etemb Tene B ycmoBuAX BOJHOrO Anype3a mpollecc AerHApHpoBanuA Ocylle- 
TBIAeTCA OOslee HHTCHCHBHO, YM B SMHTeJMH MpPOKCHMaJIbHOrO CerMeHTa. 
\ObWaA PeaKIMA KeTOK AucTaMbHOrO cerMeHTa MOXKeT ObITh COMOcTaBseHAa 

CYULeCTBYIOULMMHM MpelcTaBseHHAMU O OOsbINeH paooTe Mo peaOcop6unH HatT- 
WA, KOTOPad BBINOJIHACTCA STHMHM OTJeaMM Heppova B YCJOBHAX BOAHOTO 


uy pe3a. 
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Tlockombky peaOcopOuuA HaTpHA B He*poue peryupyeTcA MHHepasOKOp: 
TUKONaMH, MpeACTaBJ AOC WeJlecOOOpasHbIM BLIACHHTb BJIMAHHE aNpeHas9KTO: 
MHM Ha aKTHBHOCTb CyKUMHAeruApasbl B pasJIMUHbIX CefMeHTax HeppoHa. 

JipycTopoHHAd apeHasaKTOMHA mponsBofusacb 3a 10 AHeH No sKcepH 
Menta. B Trevenve nmepBblx 3—4 J\HeH mocle OMepallHH *KMBOTHbIe MO yuavlk 
BMecto Bompt 1% NaCl c 5% rawKo30H, a 3aTeM HAXOJHJIMCb Ha OObIMHOM pa 
wuoue. B jenb onbita, 3a 1—1,5 yaca JO B3ATHA MaTepHasla, 2XMBOTHOMY B.IM 
BaslaCb B XKeJIYNOK Yepe3 30H] BOJa B OObeMe 5 Mi Ha 100 Fr Beca Teva. 

Kak Buyuo na puc. | 6, y apeHaJI9KTOMMpOBaHHBIX 2KMBOTHBIX HaOs0,a 
JIOCb 3HAYHTeIbHOe CHWXKeEHHE AKTHBHOCTH CYKIMHerufpasbl BO BCeX KaHaJib 
wax Hectppouna. Pasyimuna Mexy NPOKCHMAaJIbHBIM WM JMCTaJIbHbIM KaHaJIbiaMI 
B 3HAUHTeJIbHOM creneHH HuBesupyloTca. B anuTeMH OOOMX KaHaJIblleB MHUTO 
XOHAPHH MpeHMYecTBeEHHO pacnOJIOXKeHbl B Oasa/IbHOM YaCTH KJIeETOK HW MMelO’ 
XapakTep OMMHOUWHBIX, MCJIKHX, OKPYIVIBIX WIM pexe MasOUKOBHAHbIX OOpa 
30BaHuli. TakuM OOpa30M, yasleHHe HaMOYeUHHKOB MpHBOLMIO K OCMAOJeHHK 
mpoleccoB erHApHpOBaHHA B SMUTeMH MOYCUHbIX KaHaJIbILeB. 

TloculeqcTBuA alpeHavI9KTOMHH KOMMeHCHPYIOTCA BBeeHHeM Je30KCHKOPTH 
KocTeponauerata (JIOKA). Mutexunu npenapara OKA npoussoquiuch eke 
JHEBHO B ose 0,2 Mi B TeYeHHe MOCTeAHUX 4 Hel nepex onbirom. Ha 10 eH! 
mocule apeHaJISKTOMHM MOUKH M3BJeKaJIMCb Ha BbICOTe BOAHOTO Auypesa. Jen 
CTBHe TOPMOHA BbIpaKaJOCb B Pe3KOM YCHJICHHH MHTCHCHBHOCTH JeruApupoBa 
HUA AHTAPHOM KUCJIOTHI B JMCTAJIbHbIX H3BMTbIX KaHaJIbiax (puc. 1 e). B oc 
TaJIbHbIX OTJeaxX HepoHa TakxKe HaGJiOJalocb HeKOTOpoe MOBbILMeHHe ep 
MeHTaTHBHOH AKTHBHOCTH, OHaKO 3HaUHTeAbHO MeHbillee, UCM B_ KJI€TKa) 
JMcTaIbHOTO KaHaJIblla. Pa3iM4uHaa cremeHb peakunuu Ha JIOKA ocodeHHt 
OTUETIIMBO BbICTYMaeT Ha IpelapaTaX KOPbl MOUKH, PaCCMOTPeHHBIX pH MaJiON 
yBeHueHHH (puc. 2), Te pe3KO BBIJeAIOTCA AHCTAaIbHbIe KaHaJIbIIbl. 

Octaetca, OHaKO, HeACHBIM, KaKOBa IpH4YMHa MOBBIINeHHA AKTHBHOCTI 
CYKUMHJervsApasbl B KJleTKaX KaHaJiblleB Hecbpona nocne BBemenua JLOK/ 
ajlpeHaJISKTOMHpOBaHHbIM X%KMBOTHBIM. [IpH4unHO sTOrO MOKeT ObITb Kak ep 
BHUHOe elicTBHe TOPMOHA Ha NOYeUHbIe JJIEMEHTLI, TAK H BTOPM4HOe eFo ek 
CTBHe, CBASAHHOe C BOCCTAHOBJICHHEM HaTPHH-KaJIMeBOTO COOTHOWICHHA BO BHYT 
peHHeH cpeyle, HapywieHHoro aXpeHassKTomuen. JIA BHIACHeEHHA STOO BOMpPO 
Ca HaMH Obl MpeAMPHHATHI OMBITLI, B KOTOPBIX Kak a/lpeHaJI9KTOMAPOBaHHbIM 
TaK H HOPMaJIbHbIM %XHBOTHBIM BBOAMICA H3ObITOK coueH HaTpua. IIpu 9aton 
OKa3aJlOCb, 4YTO WHTCHCHBHOCTb JlerHApupOBaHHA BO BCeX OTJesax HedpoHi 
NO, BIMAHHEM H3ObITKa COeH HATPUHA B (puIbTpaTe 3HaYMTebHO MOBbILIAeTCA 
TaKuM O0Opa30M, BTOPHUHbI scdekT JelicrBua TOPMOHAa, CBASAHHbIti C H3MeHe 
HHeEM HaTpHeBoro Oaslanca, MpelcTaBsIAeTCA BeECbMa BeEPOATHBIM. OfHako, 9THI 
HeJIb3Hh OOBACHHTh UusOupaTebHOe JlelicTBue, KOTOpoe OKa3sbIBaetT JIOKA ui 
AMCTaJIbHbI KaHasell. Mb npuxoXMM K 3aKJIOUeHHIO, YTO NOJYYeHHbIe HaMl 
AaHHbIe CBUJeTeIbCTBYIOT O MIPeMMYUeCTBeEHHOH JIOKaIH3alluH KOPTHKOUAOB 
peryMpyloulux peaOcopOuvio HaTpHa, B AucTaIbHO YacTru Hedpoua. 


VncTHTyT SBOIONMOHHON dusHomorun Ilocrynuao 
um. HW. M. Ceyenosa 28 XII 1959 
Axkajemuu Hayk CCCP 


UMTHPOBAHHASA JIMATEPATYPA 


1J. Cort, V.Fencl, Physiologie der Kaérperfliissigkeiten Jena 
® Agden Vail dest: R. L. Malvin et al., Proc. Soc. Exp: Biol, and Med., 99, No 7 
(1958). 3 T. F. Nicholson, Canad. J. Biochem. and Physiol., 35, Ne 8, 641 (1957 
G. H. Bourne, H. A. Malaty, J. Physiol., 122, No 1. 178.(1953). 99503) lige 
[vcroxuMua Teopernueckad HW npuksayuan, M., 1956. 


Puc. 1. AKTHBHOCTb CyKUHHJerHfpa3bl B STIMTeHM KaHaJIbleB MOUKH KPbICbl. @ — ruApaTupo- 

BaHHad Kpbica; O — alpeHaJIsKTOMHpOBaHHad Kpbica; 6 — afpeHaJI9KTOMHpOBaHHaA Kpbica 

(mocne nHbexnHH OKA). / — npokcumanbubli KaHasen, 2— ,ucTanbHbli KaHanen, 3 — 

KyOouek (peakIHa OTCyTcTByeT). Peakuua Ha cyKuHMHAeru~pasy no Wenrony u Ilnelizepy. 
O6. 60 umM., rom. 4 x 


Puc. 2. Pasnwuua B peakilHH Ha CyKUHHJerHpasy B KaHaJIbaX KOPbI NOUKH KPBICbI. a — 

HOpMaJIbHaA THApaTHpoBaHHad Kpbica; 6 — afpeHaJI9KTOMMpOBaHHasA Kpbica Tocse UH- 

exuuH JIOKA. O6osHayuenua Te Ke, UTO Ha pHe. 1. PeakilHA Ha CykWMHJeruspasy 10 
IWentony u Uneizepy. O6. 10, rom. 6 x 
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Jlokxagn Axkapgemun nayx CCCP 
1930. Tom 132, M5 


PERETTI 


C. H. AJIMXAHSIH, T. C. HJIbBHHA u H. J. JIOMOBCKAA 


AOKA3ATEJIBCTBO TEHETHYECKON TPAHCAYKIMH 
Y AKTHHOMULETOB 


(ITpedcmaeaexo akademuxom B. A. Dueeaveapdmom 10 II 1960) 


Cnoco6uoctb (bara ObITb MepeCHOCUHKOM HaCJICACTBeHHBIX CBOHCTB OT OHO 
KYJIbTYPbI APyrOH OTKPbITa CPaBHUTeIbHO HeaBHO. OTO ABJeHHe, NOMyUMBIUee 
HasBaHWe TeHeTHYeCKOH TPaHCyKUMH, CUMTaeTCH OKOHUATeIbHO yCTaHOBJIeH- 
HbIM JIMUIb Y OFpaHH4eHHOrO YMCA BUAOB OakTepuli — Takux, Kak Salmonella, 
Escherichia coli, Shigella ((°,°4) u ap.). OTqembHbIe COO6MIeHHA, NOABIABLUIMeECA 
B JIMTepaType, yKa3biBasIM Ha HaJIM4YHe MOMOOHOrO %Ke Mpolecca y pAa Apyrux 
MHKpOOpraHH3MoB, HampuMep y Pseudomonas aeruginosa (1°), Vibrio cholerae 
(*). lo cux nop He NOsBAANOCh CcoOGLeHHH 06 OGHapy2xXeHHU TpaHcyyKUMH 
y Oomee CO%KHO OpraHH30BaHHbIX MO CpaBHeHHIO C GOaKTePHaJIbHbIMH KJIET- 
KaMM OpraHH3MOB, B YaCTHOCTH y AKTHHOMHILETOB. 

Ilenb HacrosileH paOoTbl — mpefcTaBUTb JaHHble, LOKasbiBaloulve HasMuHe 
HM HEKOTOpble OCOOeHHOCTH TpaHCAyKUMH y aKTHHOMMUeTOB. PaHee ony6HKO- 
BaHHble HaMH jlaHHble ('~%), MOAYYeHHbIe MPH H3yYeHHM H3Me€HUYMBOCTH KyJIb- 
Ttyppt H-6 Act. olivaceus nog Bo3sqecTBHeM aKTHHODaroB, LaBalW OCHOBaHve 
lipeqmosaraTb, YTO KyJIbTypa-OHOP, B KJIETKAX KOTOPOH MPOHCXOAUT pa3sMHO- 
XKeHHe aKTHHO*ara, OnpeesaeT XapakTep H3MeCHYMBOCTH KYJIbTypbI-pelunu- 
eHTa, T. €. BHOBb HHPHUMPOBAHHOM STHM aKTUHOarOM KywbTypbI. Bpiia noKa- 
3aHa TakxKe CNOCOOHOCTb aKTHHOdara NepesaBaTb OnpeseJIeHHble CBOHMCTBa — 
Take, KaK CBOMCTBO MPOTOTPO*HOCTH, T. €. CMOCOOHOCTb LWITAaMMa CHHTe€3HPOBaTb 
BCe HeOOXOJHMBIe PaKTOPbI pocta, OT WITaMMa AMKOrO THMa (MpoToTpoda) ayK- 
coTpopy, yTpaTHBUIeMy B pe3yJbTaTe MYyTallMH CMOCOOHOCTh CHHTe3HpOBaTb 
KaKOH-1H60 onpeqewzeHHbI tbakTop pocta. B JambHeHuiem HaMuM Oblia CelaHa 
MONbITKa MOJYYUTh MpOTOTPOPHbIe KOJIOHHH y ayKCOTpoduoro witaMMa, O6pa- 
6oTaHHOrO aKTHHOdaroM, BbIPaMleHHbIM B KJeTKAX Apyroro aykKcoTpoduHoro 
wmtammMa. AyKcoTpod, HcnOuIb30BaBLIHHCA B Ka¥eCTBE KYJIbTYPbI-MOHOpa, OT- 
MYasICA CBOHMH MMTaTeIbHbIMH CBOHCTBaMH OT ayKcoTpoda-pewunuenta. I1pu 
39TOM MbI HCXOJMIM 3 TOFO, 4TO B HallleM CJly4ae WITaMM-JOHOPp — ayKCOTpo, 
He CHHTe3HpYIOWlMi, HaMpHMep, MCTHOHHH, CMOCOOeH CHHTe3HPOBAaTb OCTAJIbHbIC 
(bakTOPbI pocta H MepeqaBaTb STY CMOCOOHOCTh WiTaMMy-pellunveHTy, HeCcrO- 
COOHOMY CHHTe3HpoBaTb ApyroH dbakTop pocTa, HampHMep THcTHAMH. 

B ombitaxX HCMOub30Ba/IMCb IITaMMbI ayKCOTPOPbI, NOMYYeHHBIe B pesyJIb- 
Tate O6pa6orKu KysbTyppt H-6 Act. olivaceus peHTreHoBckuMdu Jtyuama. Bp 
OTOOpaHbl OHOXHMMYeCKHe MYTAHTHI, HYKalollMecA B pasIMUHbIX akTOpax 
pocta: Meruonnue (Mer~, Ne 74), rucrugune (Iuc~, Ne 80), wucruue (I[uc™, Ne 2). 
OTH MYyTAaHTbI ObIIH YCTOHYMBbIMM MPH MHOFOKpaTHbIX MepeceBaxX HM He JaBaJIH 
BOSBPaTHbIX MYyTAalHi. 

B onbirax HCHOMb30BaIHCb TPH pa3sJIMYHbIe KOMOMHAIMM U3 MepeuMCJIeHHbIX 
ayKcotpodos. B Kom6unaunn I Hcnoub30BaMcb Ba ayKCOTPOHbIxX LTaMMa: 
B KatecTBe JOHOpa Obl B3AT wramM Tuct Mer~ (Ne 74), pelMmveHTOM cay KU 
wramm Tuc~ Mer* (No 80). Koxtpowamu Opu wurramm T'uc~ Mert (No 80), 06- 
paOoraHHbIli (baroM, BbIPaeHHDIM Ha TOM xe wTamMe (Ne 80), u pacceB wiTaMMa 
Tuc- Mert (Ne 80), He o6pa6oranHoro carom. B komOnnaunn I] ucmoab3oBa- 
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JIUCh Te Ke AYKCOTPO*HBIC WITAMMBI, OLHAKO NOHOPOM Obl LWITaMM Tuc” Mer 
(Ne 80), a pemunuentom Mer” Tuc* (Ne 74). Koxrpovtb Obit MOCTpoeH TAKUM 2Ke — 
06pa30M, Kak H B nepBoH KoMOnHaLMH. B KoMOnHaunMn II] ObliM HCTIOb3OBaHbI 


B KayecTBe JoHOpa mitamM I]uc* Tuc™ (Ne 80), a B KayecTBe pelHmHeHTa WTaMM 
I[uc- Tuc* (Ne 2). 

TpancayKuMA ocyulecTBIAmacb akTHHodarom No |, BbiqeeHHbIM M3 KYyJIbTy- 
ppt Il Act. streptomycini, yMepeHHbIM Kak IO OTHOLJeHHMIO K KyJIbType H-6 
Act. olivaceus, Tak HM 10 OTHOLICHHIO K BbIJeJIEHHbIM H3 Hee OHOXHMHMYECKMM My- 
TaHTaM, HCMO/Ib80BaBLIMMCA BONbITax. AkTuHodar Ne | BpIpaliMBasicaA B KIeTKaX 
jloHopa B TeyeHHe [BYX-Tpex laccaxkeH, mocse Vero PUIbTPOBAJICA HW MPOBePAJICA 
Ha AKTUBHOCT H CTepHJIbHOCTD. B onmpite H B KOHTPOWe HCHO b3OBaJIMCb AKTHHODAa- 
THC O{MHaKOBBIM THUTPOM (10-*). Kyabrypa ayKcorpoda, HCNOIb30BaBIleroca B 
OMbITe B KaueCTBe PeLLMMHeHTa, 3aCeBalacb B KOJIObI OpseHMeepa e€MKOCTbIO 
250 ma c 45 Mi. KyKyPy3HO-rHApOMbHOH cpebI. OHOBPeMeHHO B KOVJIObI BHO- 
cusicad akTuHodar (0,5 ma, Tutp 107’). Kon6nt HHKyOMpOoBamHcb B TepMocTaTe 
Ha Kayake npu 28° B Teyenne 48 vac. Tlocae 48-uacopol copMecTHOH HHKy6a- 
HH KYJIbTYpbI C (baroM MpoNsBOAMICA pacceB cbaromusata B YamIKH Ilerpu Ha 
MMHHMAJIbHyIO arapoBylo cpely cuemyronero coctaBa: MgSO, 0,05%, Ke2HPO, 
0,05%, NaCl 0,05%, KNO, 0,1%, CaCO; 0,05%, ratoxo3a 1,0%, arap-arap 
2,0%. Ha Takol cpeye xopoulo pacTyT npoToTpobl H He pacTyT ayKcorpodsl, 
YTPaTHBLUIHe CNOCOOHOCTh CaMOCTOATEbHO CHHTe3HPOBaTb KaKOH-IHO0 cakTOp 
pocta. 

IlapanmenbHo mpousBo,usicd pacceB aykKcoTpoda-pellMmveHTa, BbIpaliieH- 
HOrO B KoOax 6e3 chara, a TakxKe ayKcoTpota, O6paboTaHHOrO «COOCTBeHHEIM» 
barom, T. e. (paroM, BbIPalleHHbIM B KJIeTKaX 9TOTO we ayKcoTpoda. Jia yueta 
KOJIMYECTBA IIPOCMaTPHBAaeMbIX KOJIOHHH OJHOBPeMeHHO TPOW3BOAMJICA pacceB 
(parouH3aTOB H KOHTPOJIbHOM KYJIBTYPbl Ha MOJIHOWeHHY!IO arapoBy!lo cpesly c 
KYKYPY3HbIM 9KCTPaKkTOM. 

IIpu mpocmotpe uamek C MHHHMaJIbHOH cpeqoH nocie 7-7HeEBHOH HHKyOa- 
IMM B TepMocTaTe TIpH 28° OblwI0 COHapyKeHO cyleqyroulee: B KOMONHaWHNAX Duct 
Mer~ (Ne 74) —x Tuc7 Mert (Ne 80), Duc Mert (Ne 80) —x Duct Mer 
(Ne 74) u Tuc™ Lnc* (Ne 80) — x Tuc* Luc” (Ne 2) oveub penko (oKos0 0,1 % ) 
BCTPedaJIMCb XOPOLIO BbIPaKeHHbIle CMOPYJUpyroulve MpoToTpodhi, HAamOMMHAaIO- 
WiHe KOJIOHHH ucxo_HOro wTamMMa H-6 Act. olivaceus (Komo0HHM ZuKOrO THMA). 
Hapsyy c HHMH Ha YalllKaX BbIpacTaJIO OO/IbIIOe KOJHYCCTBO MEIKUX IJIOTHBIX 
ACNOPOreHHBIX KOJIOHHH, KOTOPbIe H3yUaJIMcb HAMM TyYTe€M HHAMBUAyasbHOrO 
mepeceBa HX B NPOOHPKH C MHHHMAJIbHOK arapH3OBaHHOH cpesow. BoubuIMHCTBO 
M3 STUX KOJIOHHM OKa3aJIOCb ayKCOTPO*aMu C NUTATeIbHOM HeEMOCTATOUHOCThW, 
COOTBETCTBYIOMeH HEAOCTATOUHOCTH PeWHMHeHTa, OMHAKO cpequH HUX ObIN 06- 
HapyXKeHbI MH MpOTOTPOHbIe KOJIOHHH, OOpasylOliHe Ha MMHUMaJIbHOM cpele 
XOPOLIO BbIPaxKeHHbIM CHOPYIMpYIoUlHH pocr. 

B KOHTpOJbHBIX KOMOMHaMAX Puc~ Mer* (Ne 80) — x Tuc™ Mer* (Ne 80), 
Tuc* Mer~ (Ne 74) — x Duct Mer~ (Ne 74) u Duct ifuc~ (No 2) — x. Duct 
Iluc~ (Ne 2) Takxke BbIpacTauIM MeIKHe aCMOpOreHHble KOMOHUM, MpH avamHze 
KOTOPBIX He OblIO OOHAPy2KeHO HH OLHOH mpoToTpoduo KonoHHU. Bce ananu- 
3HPOBaBLUIMeCA KOJOHHH Obl ayKcoTpodamu THMa pelMnuenta. IIpocmorp 
OObUIOTO KOJIMYeCTBA KOJIOHHH, BbIJeeHHEIX H3 ayKcoTpodos NeNe 2, 74 u 80, 
He OOpaOoTaHHbIX aKTHHOAarOM, He MOKa3aJl Cpe HUX MPOTOTPOHEIX KO- 
JIOHHH. Pe3sybTaTbl STHX OMBITOB MpelcTaBseHb! B Tabu. |. 

Jit WoKasatebcTBa TPaHCAYKUMOHHOH MpMpOsbl BHI,eeHHBIX HaMH Mpo- 
TOTPOPoB OblIO MpOBeeEHO H3yyYeHHe NOTOMCTBa pAJa MpoTOTpodos, B3sTbIX 
H3 PasJIMYHbIX KOMOMHALMH ayKcoTpodos. Brio noKasaHo, 4TO B pacceBax (pa- 
TOMM3ATOB BO3HUKAIOT Ba THMA IPOTOTPOPHIX KOMOHHH: NepBbI THM, BCTpeuato- 
IWHHCA BO BCeX TpeX KOMOMHaNMAX, B PacceBaX OOpasOBbIBaJ TOKO MpoTo- 
Tpopuble KoNOHHH. MsyueHve nocnexyloulux NOKOJeHH Takux mpoToTpoos 
NOKa3aO yYCTOHYMBOCTh MpsHaka MpororpodpHoctu. Bropot Tun mpororpodos, 
TaKKe BCTPeyalOMINCA BO BCeX U3yYaBIIMXCA KOMOMHAMMAX, B pacceBaXx BBILIe- 
MIA KOMOHHM YeTHIPeX THIIOB: MPOTOTPObI, ayKCOTPOpE c MUTATE bHEIMH 


1180 


[ 


BosHuKHOBeHHeE NpoToTpoposw y ayKcorpodor, 


Ta6Ounua 1 


oOpaSoTaHHbIx akTiHnotarom, 


BbIp ALC HH BIM 


B KNe€1TKaxX ayKcoTpopa, OTMMYaIOUlerocA MHTAaTeJIbHbIMH Tpe6oBaHHAMH 
OT TpeOoBaHHi peuunnentra 


Ess] 
cae) 1s B 
o £6 a S dporerpeoer 
U1tamm-,oHop ItamM-pewunuent S| es Z 3 
Slee e e a6c. F 
See oe ogee noes 
Kom6nnanna | 
Onpit TuctMer- (Ne 74) Tuc-Mert (Ne 80) Neill oSSni lime 8,0 
Koutpob Ne 4 Tuc-Mert (Ne 80) Tuc-Mert (Ne 80) Ne 4] 365 0 0,0 
Koutpomb Ne 2 Tlonopa Het Tuc-Mert (Ne 80) Bes 583000} 0 0,0 
ara 
Kom6unauua II : Z 
Onpir Tuc Mert (Ne 80) TuctMer- (Ne 74) Ne 4] 292} 418 6,1 
Koutpowb Ne 41 TuctMer- (Ne 74) TuctMer- (Ne 74) Ne 1] 290 0 0,0 
Koutpoab Ne 2 Jlounopa Her TuctMer- (Ne 74) Bes {345000} 0 0,0 
ara 
Kom6unanna III : 
Onuit LuctTucé (Ne 80) Iluc-Tuct (Ne 2) NaI) PCAN S12 5,6 
Koutposb Ne 4 Uue-Tuct (Ne 2) Unc-Tuct (Ne 2) No 4 188 0 0,0 
Koutpoub Ne 2 Tlouopa Hert Iluc-Tuct (Ne 2) Bes {443000} 0 0,0 
cara 


NOTPeOHOCTAMH JOHOPHOH KYJIbTYPbl, AYKCOTPOdEI THNa PeLHMHeEHTHOM KyJIb- 
TYPbl H ayKCOTPObI Cc ABOHHOH HeMOCTATOUHOCTHIO, COOTBETCTBYIONeH HeNO- 
CTaTOUHOCTH Kak JOHOpa, Tak M pell\Mnveunta (Taba. 2). Uerpipe THNa BapHaH- 


Ta6Omunma 2 


PesyJIbTaTbl pacceBa MNPOTOTPOPHBIX KOJIOHHH, BbIPOCWIMX B pesysbTAaTe 
TpancdyKWu (B MpowenTax) 


Tunbl KosoHul 


PacceB mpoToTpoduplx KOJIOHHH, co cMell. 
BbIPOCIUHX B KOMOHHALUAX Npoto- A002) Tuna Hefocta- 
Tpo@pt Peuuny= ouopa TOUHO- 
se cTbIo* 
TuctMer- (Ne 74) —xTuc~Mert (Ne 80) | 21,4 42,8 Done 41,9 
Tuc~ Mert (Ne 80) — xTuctMer- (Ne 74) | -4,0 14,0 66 ,0 16,0 
Luctlucy (Ne 80) —xLue-Puct (Ne 2) | 18,9 20,7 46 ,6 13,8 


* BuOXMMHYeCKaA HeJOCTaTOUHOCTb MOHOpa H peunmnenTa, 


TOB, BbIJeJICHHBIX H3 PaCCeBOB MpOTOTPOoB, H3y4aINCb B MOCMELYIOULMX NMOKO- 
wleHuax. Hekoropple BapHaHTbl NpOWOMKaJIM BBILLEMJIATh B pacceBaX KOJIOHHH 
BCeX YeTbIPeX THMOB, Pye BbILeMIANIH TOJbKO Ba WIM OHH THM KOJOHHH. 
Ojuako yxe mocme OfHOrO-JByX MOcMeyIOUINX PacceBOB yaJIOCb BbILeHTb 
HepacilenAOULMeCA YCTOMUYMBbIe JIMHHM BCeX YeTbIPeCX THIMOB. 

OG6bACHHTD BBIILeNJIeHHe BCeX BbILeNepeuHCICHHbIX (OPM H3 NpOTOTpopuor 
KOJIOHHU, MOMYYeHHO B pe3syJIbTaTe TpaHCAyKUMM, MOX*KHO CJeLyIOULHM OOpa- 
30m. Ec paccMaTpuBaTb MOJIyYeHHbIe MpOTOTpodbl Kak THOpHAbI, TO Tora 
BbILLeMJICHHE AYKCOTPO(OB C MUTATeIbHBIMM MOTPeOHOCTAMH, COOTBETCTBYIOILH- 
MM HelocTaTOUHOCTH peWumHeHTa,— 3TO BbILeMJIeHHe POMUTeIbCKOM (opMEt, 
a BbILelvIeHHe ayKCOTpOPoB THMa oHOpa, ayKCoTpopos c ABOMHOM MMTATedIb- 
HOM HeOcTaTOUHOCThIO HM YCTOMUMBHIX B MOKOJIEHHAX MpOTOTpopos — pesyJb- 
TaT peKOMOHHalM, NOMOOHBIX peKOMOHHALMAM, HMECIOULMM MeCTO MpH TpaHclyK- 
wun y 6aKrepuit ((°-8) H Ap.), WpHueM y aKTHHOMHLeTOB, 110 BCeH BUMMOCTH, 
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UMeeT MECTO YAJIMHEHHOe COCTOAHHE «{MMJIONAHOCTH» NO ONpeAeJeHHOMy yuacT—— 
Ky mpegqmomaraemoli xpomocompl. Kpome Toro, BbILienseHHe ayKcoTpodos Tula 
oHopa UM C ABOMHOM HeLOCTaTOUHOCTHIO, BEPOATHO, CBUJeCTeIbCTBYeT 06 OjHO- 
BP€MCHHOM repeHoce akTHHOWaroM AByX CbakTOPOB: IIpOTOTpo*pHOCTH HM ONOXH- 
MHYeCKOH HeocTaTOUHOCTH JOHOpa. 

Ha ocHOBaHHM BBIIIIeH3JIOXKCHHBIX JAHHbIX MbI JleaeM CJIeAyIOUWe BbIBOLBI: 

1. Axrunodar, BbipalleHHbIli B KjleTKaxX ayKCOTpouHoro miTaMMa, cnoco6eH 
BLIZKIBATh OOPasOBaHue MpOTOTpOoB y ayKCOTpOoB, OTMMYAIOMLMXCA CBOMMH 
NUTATELHLIMH TPpeOOBAHHAMU OT ayKcoTpotha-Monopa, T. e. CMOcoOeH OCyukecT- 
BIIATb TpaHCyKUMIO. 

2. Ilpororpocbpi, MomyYeHHEIe B pesybTaTe TpaHCyKIMH, B PacceBaX BbI- 
U€HJIAIOT BAPHAHTbI YETHIPeX THNOB: ayKCOTPObI THMa peluNveHTa, ayKCOTPO- 
bbl THMa WOHOpa, ayKcoTpodel C ABOMHOM MUTATebHOM HeEOCTATOUHOCTHIO, COOT- 
BeTCTBYIOUeH HeOCTATOUHOCTH Kak JOHOpa, TaK M pellumveHTa, M MpoToTpod- 
HbIe (POPMBI, YTO AOKAa3bIBAeT TPaHCAyKIUMOHHY!0 MPHpOAy H3yYeHHbIX IMNPOTO- 
TPO@OB. 

3. Tenermueckuii MaTepHam, mepeHeceHHbIM akTHHOaroM, BksIO"UaeTCA B 
TCHETHYeCKYIO CHCTeMY KJIETKH, TO AOKaSbIBaeTCA y4acTHeM ero B pacisenwJe 
HMM TpaHcyWMpoBaHHOrO MmpoToTpoda MH erO MOTOMCTBa MO MapKHPOBaHHBEIM © 
(bakTOpaM H peKOMOHHAaLHeli, B OCHOBe KOTOPOH, BePOATHO, JI€KHT KPOCCHHI- 
OBep M@xKy reHeTHYeCKHMH CHCTeEMaMH KJIETKH PellMMmveHTa HM WOHOpa, BHECeH- 
Horo (paroM. 

4, Buunenmenue mpororpouoli KomoHMel ayKcorpotboR Tuma JoHOpa H C | 
JBOHHOM MHTATebHOH HeOCTATOUHOCTHIO CBHJeTeIbCTByeT 06 OJHOBPeMEHHOM | 
nmepeHoce JByX (PakTOPOB: MPpOTOTPOPHOcTH AOHOPa B OTHOMEHHH (pakTOpa pocTa, © 
mO KOTOpOMy HeflocTaTOueH PellWNMeHT, H HeMOCTAaTOUHOCTH JOHOpa NO oNpe- 
lesleHHOMy (pakTopy pocrTa, T. €. CBHJeTebCTByeT O (akTe CILENJICEHHOM TpaHc- 
JLyKILMH B OTHOMICHHH ABYX OMMpeevIeHHbIX MPpH3HaKOB. 

TlasbHeiiine MCCeOBaHHA CBA3dHbI C BbIACHeCHHe€M BO3MOXKHOH CIlenJIeH- 
HOCTH MexKy TpeMa cbakTopamu: Tuc~, Mer u Linc. 


Bcecoro3Hblit Hay4HO-HCCJIeMOBaTeIbCKUM Tlocrynuuo 
HHCTHTYT aHTHOHOTHKOB 5 I 1960 


WMTUPOBAHHAA JIMTEPATYPA 


f 1C. MW. Anuxauan, T. C. Vabuua, Kypu. o6m. 6uon., 19, Ne 5 (1958). 
C. MW. Anuxauaun, T. C. Uapuna, Kypu. o6m. 6uon., 20, Ne 4 (1959). 3S. I. 
Alikhanian, T. S. Iljina, Nature, 181, 4621, 1476 (1958). *K. Bhas kam 
ran, J. Gen. Microbiol., 19, Ne 1, 71 (1958), 5 A. Campbell, Virology, 4, 2, 366 
(1957), ® M. Dem erec, Z. E. Demerec, Analysis of Linkage Relationships in 
Salmonella by Transduction Techniques Mutation, 1955,p.8. %’M. Demerec, Z. Hart- 
man, Tryptophan Mutants in Salmonella typhimurium. Genetic Studies with Bacteria, 
1956, p. 612s : M. Demerece, Structure and Arrangement of Gene Loci. Proc. Intern. 
Genetics Symposia, 1956, p. 20. °® F. Jacob, Virology, 1, 2 (1955). 1°J. S. Louw 
ti t, J..Gen. Microbiol., 18, Ne-2, 315 (1958); - 4! N.- D. Zalitid ete Jere cere erg 
J. Bacteriol., 64, 679 (1952). 
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Hornane Arkanemun HayK CCCP 
1960. Tom 132, Nb 5 


CEHETHKA 


B. UH. CBMHAPEB 


®OPMOOBPASOBATEJIBHbIE MPOLWECCbI B MOCEBAX PHCA 
B MNOMME WH AEJIbTE BOTH 


(ITpedcmasaexo axademuxom H. H. Ilmaaveaysenom 2 I] 1960) 


B ycOBHAX NOUMbI H eT p. Boru puc sABAAeTCH BLICOKOypoxKaiHol 
WU JOXOAHOM KyJIbTyYpOH, JaBaa ypoxwak Wo 35—50 u/ra. 

Oyuako 3a nocuieqHve 5—7 JleT BbIABJICHO, UTO B MPOMSBOACTBEHHBIX Moce- 
Bax pica MMelOT MeCTO OypHble MPOpMooopasoBaTebHBIe MpOWecchl, NpHBOAA- 
IHe K MaCCOBOMY IIOABJICHMIO (OPM aHaJIOPMYHbIX COPHO-HOeBbIM, KOTODpbIe 
B 3HAUHTEIbHOH Mepe BJIMAIOT Ha BeIMYMHY ypoxkad M KavyecTBO Mposyk- 
WH. 

Hamm o6cseqoBaHua moceBoB puca B KOIXxO3ax AcTpaxaHcKoH O6macTH m0- 
Ka3aJIH HCKJIOUNTEJIbHO BbICOKYIO 3aCOPCHHOCTb UX aHaOraMu COPHO-NOWIeBbIX 
opm. Tak, OIX 9THX POPM B MOCeBaxX PHCa KOXO30B JebTb! Boru cocras- 
Jiasia B cpeqHem 37,1%, c KoneOaHuaMH oT 29,4 no 45%, 4 B KONX03aX MOMMBI 
40,3%, c KkoneOaHuamu oT 24,3 no 67,7%. 

CopHo-novleBble (POPMbI, BHIJeJICHHbIe H3 PpasAMYHbIX COPTOB NOceBHOrO puca 
(Oryza sativa L.), o6HapyxuIM OrpoMHoe pasHOOOpa3sHe 0 MOpdomoruyeckum, 
OMOJIOrHYeCKHM HM XO3AMCTBCHHBIM pu3HaKkaM. JleTambubl mMopdomoruyeckuh 
aHaslH3 9THX POPM MOKasaJl, YTO MO KOMMIe€KCY NPH3HaKOB OHH W3 HUX MIpH- 
OuIM2KalOTCA K COPTaM MoceBHOrO pCa, a pyre CMbIKaloTCA C AMKOpacryluMu 
cbopMamu uM BuaMu pofa Oryza L. 

TlocesHoi puc (*) uMeeT Ha WBeETOUHBIX YelyAX HakpecT MepeceKaromlMeca 
PAMbI MeKHX OyropKoB. CpefqM »%e aHaJIOrOB COPHO-MOeBbIX (OpM OOHapy- 
XKeHbI OCOOH C MeKOM OyropyaTOM MOPULMHHCTOCTHIO IBeTOUHBIX 4eILyH, 
uTO COJIMMKaeT UX C AMKOPACTYWLMMH BHaMH, HM B YaCTHOCTH Cc BHyaMM pola 
Oryza L. cexuuu Granulata Roshev. 

Tlomumopd@u3M aHasoroB COpHO-O/eBbIX (OPM pCa OOHapyxXKHJICA M0 CJe- 
JYtOULMM ~TIpH3HaKam: 

1. Ocrucrocrb: a) BCe KOJIOCKH MeTeJIKH HeCyT OCTH, 6) BCe KOJOCKH MeTeJ- 
KM GesocTble, B) JIMIIb YaCTb’ KOJIOCKOB MeTeJIKH HeCeT OCTH (MOmyocTucTsie 
(pOpMBI). 

2. Crpoenue octei: a) ruiaqKue ocTu, 6) rpyOosyOuarple. 

3. KoucucTeHiua octrel: a) Markue ocTH, 6) rpyOple ocTH. 

4. OxpacKa ocreii: a) COJOMeHHO-xKevITaa, 6) KOpH4uHeBad, B) YepHas. 

5. Tunbl MetesKH: a) mpsaMocrosuad, 6) mOBMCad, B) KOMMaKTHaG, 
r) peqKas. . 

6. [mapuadt OCTb MeTeJIKH: a) JJIMHHadA, 6) KOporKas. 

7. HwxHni y3en MeTemKH: a) rovbiit, 6) OKaHMJIeCHHbIN BOJOCKaMH. 


8. KomockoBple uellyv: a) KOpoTKHe, 6) JIMHHBIe. 
9. OxkpacKa KONOCKOBbIX Yellyl: a) COJIOMeHHO-KeJITad, 6) KopHuHeBas, 


B) uepHas. 
10. Pagmep mperouHIx “ely: a) KOpoTKHe, 6) AHHHBIe. 
11. Onymienve uBeTrouHbIx yellyi: a) Trouble, 6) B pa3HOH cTeneHH onylleH- 


Able. 
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12. Okpacka 1BeTOUHBIX ueulyli: a) ComOMeHHO-xKesTAs, 6) KpacHo-Oypaq, 


B) 4epHad. 


13. Bepxymika UBeTouHbIxX uellyH: a) mpamMas, 6) 3aocTpeHHas, B) OTO- 


rHyTad B Bue KJIFOBHKa. 


14. MopMa sepHOBKH: a) OKpyrsaa, 0) NpAMas wWMpoKas, B) IpxAMaaA y3- 


Kax, T) cllerka mporuytas. 


15. Okpacka 3epHOBKH: a) posoBas, 6)’ KpacHas, B) KOpHuHeBas. 
16. Pe6pa 3epHOBKH: a) CHJIbHO BbICTyMaroT, 6) c1a60 BbICTyMaioT. 
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Puc. 1. Pacnpejenenue naofop puca B MeTeviKe m0 oKpa- 
cke sepHa v copra BPOC 3716: J — Genie, 2 — xpacutie, 
3 — kopuunesBple 


17. CKMOHHOCTb K OCHI- 
maHuio: a) He OCbIMaloTcs, 
6) ocbinaroTca B pa3JIMUHOH 
cTeneHH. 

18. CKOHHOCTb K mole- 
TaHuto: a) CHJIbHO NOleraioT, | 
6) B pa3sHOH cTenmeHH ycToH- | 
YMBbI K NMOJeraHHo. 

19. Oco6eHHOcTb IBeTe- 
HHA: a) UWBeETeHHe OTKPbiTOe, 
6) uBeTeHHe 3aKPpbITOe. 

Unctpie JIMHHU, KOTOpbIe 
ObIIH BbIJeJICHbI H3 aHaJIOOB 
COPHO-MOsIeBbIX (OPM, OOHAa- 
Py2XXHBaloT Takxe OobUO0e 


pasHooOpasHve HM MO XO- 
3AHCTBCHHBIM IIpH3HakaM 
(ra6a. 1). 

SepHOBKH  COpHo-novie- 


BbIX (OPM 3apO*wKalorcaA B 
MeTe€JIKaX MHOFHX COpTOB 
moceBHoro pHca. Y psaya 
coptop O. sativa L. Hamu 
ObIIH BCTPeYeHbI MeTeJIKH, 
3epHa B KOTOPbIX HMeJIH 
pa3u1MuHy!0 OKpacky (puc. 1), 

MerteiKM C pa3HOK OKpa- 
CKOH 3€pHa MBI Ha3bIBaeM 
MO3aH4UHBbIMH MeTeJIKaMH, KO- 
TOPbie NPH OCTaTOUHOM Ha- 
BbIKe JIEfKO OOHAPyKHBAaIoT- 
cA B noceBax. B kKOJWIeKILH- 
OHHOM mvuToMHuKe B 1954 r, 
43 11 copToB pxica’ 6bI0 BBI- 
jeseHo 110 10 MO3aMuHBIX Me- 
TeJIOK H MpOW3BeeH aHaH3 
3epHa m0 OKpacke (Tau. 2). 


M3 mpHBeyeHHbx B Ta6. 2 NaHHbIXx BHHO, 4TO B Mpesetwax OJHOW U TOM 2%Ke 
MeTeJIKH Y Pa3JIMYHbIX COPTOB PCa YHCIO COPHO-MOJIeEBbIX 3€PHOBOK CocTaB- 
JANO OT 7 RO 29,8 wiTyk, uM OT 7,53 20 40,25%. XapaKtepHo, To B OMHO u 
TOW %Ke MeTeIKe MO OKpaCKe ObIJIH BCTPeYeHbI OebIe, 3CJICHbIe, POSOBbIe, Kpac- 
HbI€¢ H KOPHUHEBbIC 3€PHOBKH, MpWyeM TPH MocMeqHUX THNaA OKPacoK UM CBOH- 
CTBCHHbI COPHO-NOIeBbIM POPMaM HM AuKOpacTyuluM BuAaM poya Oryza L. 

B noromerse y 10 aMHuH, BbIZemeHHEIX u3 copra BPOC 3716 mo oKpacKe 
3epHa, HaOOJalacb M60 cTaOuIM3allMa B OKpacke, HOO JambHelituee pac- 
UL€NJICHHE 10 STOMY IIpH3HaKy, Kak y MOIOBLIX rHOpuAOB. AHamormuHoe paciien- 
JIeHHe ObIIO YCTaHOBeHO H 10 APyrHM MpH3sHaka .. 

Takum O6pa30M, pHBeZeHHbIe SKCMePMMeHTaJIbHBIe JaHHBIe CBHJCTeEIbCTBY- 
OT O TOM, UTO B YCIOBHAX MOMMBI MU AebTbI p, Bomru B MoceBax y pa3vIM4HBIX 
COpTOB moceBHOrO pHca HaOulofatoTcA OypHEIe ctbopMooOpasoBaTeNbHBIe Mpo- 
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Ta6auna 1 


XapaktepNcTHKa YHCTEIX JMHHH aHamoroB copHO-noneBbIx opm puca mo 
XO3SHCTBEHHBIM IpH3HakaM 


Muuum. 4 


IlpusHaku eee Lees: th kee 

| HAM noka3aTeAMH 
I]poxyKTuBHasd KycTHCTOCTb 2,6—9,6 rls 
Bpicota’ pacrenuli, cm | 72,0—142,2 40,0 
JinuHa meTenKu, cM | 17,5—24,0 6,5. 
Unvcsio sepeH B MeTesKe 36,2—77,8 41,6 
IIponyKTHBHocTh 3epHa Ha 1 pactenue, r 1,7—10,0 8,3 
A6comoTHEIi Bec 3epHa, r 21,9—38,7 16,8 
I]newuatocTh 3epHa, % | 16,9—29, 2 12),3 


Ta6Oanua 2 


CoctaB pasHOOKpallleHHbIX 3ePpHOBOK y COPTOB puca B Mpepedax oso mMeTeIKH 


B Tom uucsie 


O6uyee ff j Bcero cop- 
YHCJIO * ss Y HO-l101e- 
Copt 3e€PHOBOK 0 a iS = BEIX 3€p- 
OevibIx Se JICHbIX i 3) st 
B MeTeJIKe i) 9 * HOBOK 
a, 7) iS) ar 
o ° [on ow 
| rs) roy X a>) 


Use 13,9 19,0 fe Ua Omm elOl 2am One 209) se) 


ee 100,0 | 18,84 | 35,77 | 15,14 | 26,43 |13,82| 0,01 | 40,25 
Meet Cxouc _73,4 | 40,9 Stree soQoll yy ie) tee eae 
BS TOO Oras |e SBN ticks OOS ata ol eBbs5Br backs, nl aS 
acHomlapeKuk 424 UE 32700 als liga iy lu aaa aa + 10,4 
| Ng i00,0 | 44,03 | 37,22 | 8,92 | 72,33] — | — | 7,33 
76,3 46,0 16,5 es Mlk yf ae yh MS 

_ [00,0 | 60,29. "4,60" 4,45} tee |) ee Tere 
Marinanxa 2506 fL 222 35,4 | 20,3 | 8,40 | 14,4 | — {4,1 | 45,5, 
P KS 700,0 | 24,26 | 35,60 | 10,59 | 18,17| — |1,38| 19,55 
e515 5201 lB 40% \eacBe20-ve boovO, 8041.12 ,30. I 11054 eat oO 
P 10050: 4) B0,60..|. 16,10, | 0,57 | 23,56 | — |0,47| 24.8 

: Garom a qouDWenal si bimerh eae 1097 GOulenss || our 
Best 12 00,0 | 75,8 | 16,67 eal SSuly oad <a RWIS 
POMS S5 So EL 46) eh 208] Gensoll es Soa eieeo 

2) sect aks Sa ? Net foot Sees eee hash 
. {00 Grol AG" 98 |, 19,94 Td a oT PS agar 
a 47,00 | 30,00 | 5,40 | 0,5 | 44,40] — | — | 411,40 
[00,0 G385 1 10,84" W105 124,08 | 2 20N) EA os 
; TAG Plesk PARR NESS. B0. calund-00.| LOL80 foun | et atercaege 

108 ? ? : eae RAY paces pees hacky 
aie {0080 |. B47. (> 30,58.,, | 12859) 025, 06qlee al eos deacons 
; 35,70 | 37,40 | 32,70 | 2,00] 43,60/ — | — | 13,60 
ene 46 A000. “hvESsGSol) Sj17 ale 288i 15,871 <> Veale 


Tl pumeuaune. Hag ueptol — a6comorHoe uncno, Moy vepToH — mporexr. 


CCbI, CBOMCTBEHHBI€ MOJOBLIM THOpHAaM pH CKPellMBaHHH SKOJIOPMYeCKH OT- 
JCHHEIX (POPM H MPHBOAALLHE K MOABJICHMIO B OOJbIIOM pasHooOpasHH opm, 
AJIOTHYHEIX COPHO-NO/IeBLIM H AMKOpacTyuIMM BuaM poya Oryza L. 

Ananoruunpili xapakrep opMooOpa30BaTeJIbHbIX MmpoleccoB Hadmofasa 


KxKe E, JI. Ilanpbunkosa (*) y auMeHa H OBCa B XMOHHAX. 
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IIpupoya sTux ABJeHHI elle He BCKPbiTa H AO CHX NOp He NOMyaMa Hay4dHO- 
OOOCHOBaHHEIX OObACHCHHH. PemieHue sTOrO BONpOca, Kak HaM MpecTaBAeTCH, 
JOJ2KHO BbITeKaTb M3 (busIoreHe3a COBPCMCHHBIX KYJIbTYPHbIX PacTeHHH. 

B. JI. Komapos (3) yKa3piBaJl, YTO «KYJIbTYPHble pacTeHuA 34 HeEMHOTMMH 
UCKIOUCHHAMH OMOMALICHHBIX BHOB MpeACTaBsAIOT COOOK MOCTHAKCHUA KYJIb- 
TYpbl HB UKOH mpupose HuKOrya He cyuecTBOBamM» (cTp. 235) u Jamee, YTO 
OHM «... BbIpadoTamvcb Osarofqapx OJHOBPeMeHHOMy BBeJeHHIO B KyYJIbTYpy 
HeCKOJIDKUX OJH3KUX BHOB WIM NOABUAOB Cc NOCAeAyIOULHM UX CKpellMBaHHeM» 
(ctp. 230). B sro cBasu y moKppirocemenupix pacrenuit B. JI. Komapos (*) 
pa3iMuaer TpH Tua Bugos: 1) uMCTHIe BUIL, paBHble BUsaM poga Pinus, 
2) KPHNTOrMOpHABI, CKPbITLIe PHOPUALI, M 3) MpHsHaHHble THOpuAbI, PeHorMOpuzEt. 
CeOBaTeJIbHO, COBPeMeHHBIC KYJIbTYPHble pacTeHHA mMmpelcTaBsAwr cooow 
M60 KpunTOrHOpuAb, M60 dbeHOrHOpusEl. 

Ilo coppemenunm mpencrapsenusn (1,?,°), B POPMHpOBaHHU MOCeBHOrO Pca) 
(Oryza sativa L.) npwHumMasmH yuyacTHe HeCKOJIbKO AMKOpacTyux BUAOB poja 
Oryza L., 4 n03TOMy ero MOXKHO paccCMaTPHBaTb Kak THMMYHOFO MpesAcTaBuTedsA 
KPHMTOrHOpHOB. | 

Ocuoppipascb Ha padorax HM. B. Muuypuua (°) 4 2aHHblxX 9KcMepHMeHTasb4 
HOM TeHETHKU, MOXKHO OsaraTb, YTO cTaOUMM3allNA (OPM MU BYOB UpH rHOpH4 
JM3allMW OCYIUIECTBIAeTCA Ha 6a3e COaJIaHCHPOBAHHOCTH FeHOMOB, XPOMOCOMHOrG 
HaOopa MU reHHOrO cocTaBa, MpoOTeKarolllero IPH ONPeMeJICHHbIX YCJIOBMAX BHELI| 
Heli cpeqbl. OmHako COaJlaHCHpOBaHHOCTb, KaK MOKa3bIBaloT HaOJIOJeHHA Haji 
UCKYCCTBEHHO MOJIYYeHHBIMH KOHCTaHTHbIMH TuOpusamu (7°), He ABIAeTCH a0% 
COJHOTHOH, HM MPH COOTBeETCTBYIONIMX YCNOBHAX Cpebl, H€ CBOMCTBCHHBIX H)} 
IIpHpose, WpoOTeKatoT MpOleccbl «BTOPHUHOFO» PacilenJIeHHA, T. €. HapylaeTcs] 
paHee yCTaHOBMBIasicA COaslaHCHPpOBaHHOCTb TeHOMOB, XPOMOCOM HJIM TeHOBA 
B sto cBa3u clyuan OypHoro dopMooOpa30BaHHA B MOceBaX PHCa C NOABIEs 
HHeEM POJOHAUAaJIbHBIX (POPM HM BHAOB, KOTOPble HaOsMOMAwWTCA B YCJIOBHAX MOMMEI 
M leibTb! Bourn, ceqyeT paccMaTpHBaTb TakKxKe Kak CBOeOOPasHble MPOMeccEs 
«BTOPHYHOTO» PpacillenJIeHHA MOJMTHOPHAHbIX COPTOB MOceBHOrO pHca. : 

B pesyabTate H3y4ueHHA arpoOTeXHHKH PCa HAMM YCTAHOBJICHbI ONpejleleH} 
HbI€ TIPHeMbI, NMOSBOJIAOULWe MapaH30BaTb mpoleccbl PopMooOpaso0BaHHA Uj 
TeM CaMbIM, COXPaHATb WeHHbIe CBOMCTBa PaHOHHPOBaHHbIX JIA YCMOBH MOMMBI 
M leIbTbI Boru coptTos puca. B To Ke BpeMA ObIIO MOKa3aHO, TO CPbopMoOodpay 
3OBATEJIbHbIe MpPOWeccbl B MoceBax Pca MpoTeKaloT He IPH BCAKHX yCMOBMAX} 
a JIMUb Np CTPOro OMpeeJICHHIX, H B YACTHOCTH HavOouee HHTEHCHPULUP YIOTCS} 
IPH Me€pMOLMYeCKOM 3aTOMJICHHH HW Ha (POHAX HU3KOH arpoOTeXHHKH. . 


Mocrynuso 
30 I 1960 


IMTMPOBAHHAA JIMTEPATYPA 


1P. lO, PoxesBun, Tp. mpuka. 6or., reser. uw cem., 27, Ne4(1931). 2 E. 0. Manag 
uHkKOBa, Aposusauua, Ne 4(25) (1939). *®B. A. Komapos, Ilpoucxowxgenue kyat| 
TYpHbIx pacresua, M.—JI., 1938. *B. JI. Komapos, Yuenne o sume y pactennis 
Msn. AH CCCP, 1944. °F. [. [ymun, ) Puc.aMy 1938. “i, B. Muaypeee 
Coumnenna, 1, 1939. * E. ® IlambmMosBa, Cenexuua u cemenosogctso, Ne 3 (1947) 
8 A.A. Tpobumosexkaa, ArpoOuonorus, Ne 2 (1953). 9A. © Wyanugur 
Cesekiuua wu cemeHopogcTso, Ne 12 (1950). 
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Hoxuagn Axkaygemun nayr CCCP 
1960. Tom 132, Ne 5 


IKOJOLPH A 


YW. B. BUPMAH 


O CPOKAX POPMUPOBAHHA TOXOBbIX KOJIEW HA UELLYE 
TUXOOKEAHCKHX JIOCOCEU MW TEMMNE POCTA TOPBYLIM 


(ITpedemaenexo axademuxom E. H. Tlaeaoscxum 11 II 1960) 


Tak HasbIBaeMble TOMOBbIe KONbIla Ha YeLye MPOXOMHIX MOcocell paccmaT- 
DMBaIOTCA OOMIUHO KaK HeMOcpeACTBEHHHIN PesyJIbTAT 3aMeWICHHA WH MOJHOL 
IPHOCTaHOBKH POCTa 3HMOH BCJeACTBHe HUSKUX TeMMepaTyp HM HeOaronpHATHBIX 
yenoBul nuranua. Ilo mupHne roxoporo KOAbUa MPHHATO ONpeseATh NpUpocr 
IMHbI Tea Ococel 3a 3uMy. B TO xe BpeMA BOMpoc O cpoKax OOpa3z0BaHHA To- 
[OBbIX KOJIel, He CUHTAETCA B AOCTATOUHOM CTENeHH ACHbIM, OCOOeHHO KOra pedb 
3aXONNT O Trop6yute *. 

Beyenckuit, Hanpumep (*), cuvTaeT, YTO B TeyeHHe 3UMbI Top6yia COBepIeH- 
HO He PacTeT, TOAOBOE XE KOVIbILO B BU MOACA CyYKCHHBIX CKJIEPUTOB OOpasyer- 
cA Ha ee yelye HOO Nepex NOMHOM OcTaHOBKOH pocta, mH60 (uTO BeneHcKult 
cUHTAaeT HaHOOIee BEPOATHbIM) BECHOH, B MepBble Hee MOcue ero BOZOOHOBJIE- 
Hua. CemKo (*) TakxKe momaraeT, YTO roLoBOe KOMbIO OOpasyerca y ropOyuIH 
BeCHOM — B MapTe, HO B TOM »e paOoTe, HECKOJbKO PaHbllle, yKa3biBaeT, UTO 
MapT B KayecTBe CpOKa OOpa30BaHHA TOMOBOrO KOJIblla MPHHAT NO aHasOrHHu 
¢ TeEM, UTO HMCHHO B 9TO BPeMA OOPa3ylOTCA TOMOBHIe KOMbIla y WOCOcel, *KMBYy- 
[IHX MOCTOAHHO WIM JWIMTebHOe BPeMA B TpecHOH Boe. TouHble Ke CPOKH 06- 
pa3sOBaHHaA TOMOBbIX KOJIell He ObIJIM YCTaHOBJICHbI, TaK KaK B MOpe C HacTymMe- 
HHeM 3HMbI JIOCOCH Ucue3aJIN H3 NOIA 3peHHA UccTeqOBaTeNeH. 

Bnepsple MaTepHaJibl, XapakTepH3ylollue pocT HM OMOMOTMYeCKOe COCTOAHHE 
mococeli B Me€pHOJ, 3HMOBKH B MOPCKHX BOaXx, MOJYUeHHI JHUIb B 1959 r. [1po- 
CMOTP ¥elllyH ropOywiH, LOObITOH B alpevie TOTO Tosa Ha SOHO akKBaTOPHH, 
TylaBHbIM OOpa3oM K tory oT AsleyTCKOH rpAAbl, MOSBOJIAeT BHECTH B TipescTaBle- 
HUA O pocTe 9TOTO JIOCOCA BeCbMa CYLNeCTBeHHbIe MOMpaBKH. 47 9K3eMIJIAPOB 
TopOyMH Ob WOObITHI B MpeyesaX MOBEPXHOCTHEIX H30TepM 3,5—8,5°. Tloma- 
raeM, UTO MPHMepHO B 3THX WH OUCH OJIM3KHX TeMMepaTypPHbIX PpaHullax OHH 
W MpOBeIM 3HMy, MOCKOJIbKY TeIJIOHAKOMIeHHe B IpHadeyTCKUX BOsax Tuxoro 
oKeaHa B MapTe — alipevie TOJIbKO elle HAYHHaeTCA MH CKOPOCTb €FO B 9TO BpeMA 
COBePIIeHHO HesHauvTesbHa. Kak Mbl yxKe yKa3biBaJH (1), ropOyula, 3HMytollax 
K tory or AuleyTCKOH rpsbl, IpMHaexUT B OCHOBHOM CBoeli Macce K CTajly BOC- 
TtouHol KamuatKu. Ppi6nt ocruram 2uMHbI oT 35 20 46 cm (B cpeqHem 41 cM) 
M BecuuIM oT 375 Wo 950 r. (B cpeqHem 643 r). Ha uenrye yxe HMeOCb rosoBoe 
KOJIbIO U oT 7 WO 13 (B cpeqHeM 9,7) WIHPpOKHX CKJIepHTOB B Mpupocte BToporo 
roja. 

“CopepuieHHO ACHO, 4TO TaKOM OoMbLIOH MpupocT He MOr OOpa3s0BaTbLCA 3a 
KakOli-HHOyb Mecsll. CueqoBaTebHO, TOLOBOe KOMbILO OOpasyeTcA y ropOyuIM 
He B MapTe, a 3HAUMTeIbHO paHbllle, H B TeYeHHe 3MMbI TOpOyllla OY€Hb XOPOILO 
pacter. 

[IpumepHoe Bpema oOpas0BaHuA POLOBOrO KOMbIla HETPyAHO yKasaTb. ][Ba 
cerolerKa ropOymu, oObiTbIe 19 1X 1959 r. y woro-BocTouHOrO MobepexbA Kam- 
yaTKH, B OyxTe BumouMHCKOM, uMemM Ha YenIye No 15 ckepuTOB; ANMHAa UX 


* Ha ueulye ropOylu Bce uccieqopatemu, Kpome Beyenckoro (7), pasuuuaror | roHOBoe 
KOJIbUO, HM BOSPacT ee MpHHATO cunTaTb 1--. 
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6pita 21 cm, Bec 108 u 119 r (puc. 1). MMewrcs cBeqeHus (*) O MaCCOBbIX MOJ- 
xolaX CeroueTKOB ropOylIM B MO3qHeOceHHee BpeMA K 3anayHomy Oepery lOx- 
Horo CaxamuHa. B KOHIle OKTAOpA — HOAOpe rosoBoro KOuIblla Ha Yelllye STHX 
pbl6OK elle He ObIBaeT. OHaKO UCMO CKePHTOB yxKe ocTuraeT B cpeqHem 17 
M Koule6uletca oT 11 fo 25. I]pumepHo Takoe 2Ke YHCIO CKJIEPHTOB MbI BUIMM B, 
30He MepBoro roya Ha Yellye B3pOcJOH 
.,  Top6ymm (°-"). Y namet, JOOnITOH B al 
_ pele, UX OKagas0Cb 3a NepBbI rox 12— 
25 (B cpeqHem 18,2). O pasmMepax 3THX 
CerOJIETKOB 102%KHO-CaXaJIHHCKOH ropoy- 
WH usBecTHO (4), 4TO B KOHIe OKTAO- 
pA cpeqHaAA JwHHa UX Oplia 24,3 CM, 
a B cepequHe HosOpa 25,6 cM, 
CpeqHul Bec 3TUX pbIOOK JOCTHYa, CO-) 
oTBeTCTBeHHO, 149 u 158 r. M3BectHo 
Take, UTO B WekaOpe 1932 r. y Oepe- 
rop IIpumopbpsa ropOyula uMewa AIMHY 
B cpeqHeM 26,6 cm. JleTom culelyrousero 
1933 r. asta rop6ymwia npuuiwia Ha He- 
rect. M3 ganuprx Muaopngosoi-Jly6- 
poBckol (°) BHAHO, YTO CpeqHAA MVIMHa) 
ee yxKe Obwla B 3TO Bpema 48,3 cM, T. e.| 
c eKkaOps OHa BEIpOcta Ha 21,7 cm. STC 
MOUTH WeJIMKOM — MIpMpocT 3a BTOpOH 
TOA 2%KH3HH, TaK Kak OOpaTHOe pacuHc-} 
JleHHe Temna pocta, no 9. Jlea, n0Ka3a-| 
JIO, UTO B MOMeHT OOpa3s0BaHHsA FOAOBOrO) 
KOJIbIUa CpeqHAA IWHa ee Opia 27,4) 
Puc. |. Yewlys ceronerKa rop6yum (quHa CM — MOUTH TaKad Ke, KaK B JekaOpe. 
PHIOBI bes cm, Bec 119 r). 19 1X 1959 r.; Top6ymia “3 HauIMx anpenpcKux 
yxTa BusmounncKas. YBennueno 
C6OpOB B MOMeHT OOpa30BaHHA FOAOBOrO 
KOJIblla JOCTHTVIa JWIMHbI B cpeqHem 28 cm (mOuy4YeHO OOpaTHbIM pacucseHHeM 
m0 9. Jlea) (puc. 2), mocme sToro kK BecHe BbIpOca ele Ha 13 cm. Paccmorpenne| 
BCeX 9THX (aKTOB IIPHBOLMT K BbIBOAY, YTO TOMOBOe KObIO CPopMupyertca y} 
ropOyliM elle B Havasie 3HMMbI, BEPOATHO, He MO3{Hee NepBOH NOJIOBHHbI AHBa- 
pa. Maye Opi10 Obl HEMOHATHO, KAKUM OOPa3oOM ycmeBaeT OOPas0BaTbCA B MIPH- 
pocte Broporo rojla, K ampemio, ot 7 fo 13 cKmepHTOB COBeplIeHHO «eTHETO»| 
Tula. OOpa30BaHve TOAOBOrO KOWIbIa CBAZAHO, TO-BUMMOMYy, C Ppe3KHM MOXO- 
JOAaHveM TpHOpexkHbIX BO B Havasle 3UMbl H OTKOYeBKOM Ha 10r, B OO/aCTb 
yMepeHHBIX TeMMepatyp, Tle yCJIOBHA 3MMOBKH Oomee OATONPUATHHI LIA nmTa-| 


Ta6auna 1 
faa} 
> iS) , 
: gS u & Tpupocr Cpequul Mecau- 
& is bs a HbIM Mpupocr 
os 5S o o 
x i=¢ Q = rr) Py 
@MuKcupyembl MOMCHT ia 2 = = 3 2 2) 
Ee By | QB wal etry (CTD eal eee 
ee tee = me wie a Pe onl the a| 5S 
ng as a S eo Bs ee = 3 ae 
> a OSs é) ot HO a as) cae Fd = 3) 
BuiksleB 13 UKpbI— JekaOpb 1957 r. 
Bpuixoq B MOpe, 3aKJlaqKa 4ue- 
my —KouHell Masi — HOHb 1958 r. 5 3 3 — —= Sa Ie os — _ = 
OxoHuaHuHe Mepvofa sieTHero Ha- 
ryjla — KOoHeH ceHTAOpA 4 a 120 15 19 TL |p malls: 4,7 | 29 ou 
OxoHuaHne Mepexoya B pation 3H- ; ‘ 
MOBKH, POPpMUpoOBaHHe roxoBoro 3 28 180 18 6 60 3 2 20 i 
KOJIbIa — KOHeL, MeKkaOpa 1958 r. 
Hayao Hepectopoli murpagun — 
BTOpadA NOMOBUHA anpena 1959 r. 4 44 643 28 13 sce i 
Kone, nIOHA — H1ONb. Bepuuroso . : car hey oS 
mope Doo) 48,0 1242 34 7 599 3 2,8 [240 45 


IIpumMeuaunue. Bec rovaq v3 moKa3atTeneli paca ppi6 ucKvoUeH. 
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us HW pocra. Bosee mI MeHee YeTKHe KOHTYPbI OHO NOMyYaeT JMU c ycuse- 
HeM pocTa B CJleAyIOUleM Toy, KaK 3TO, NO HalIMM HaGHOeHHAM, MMeeT MecTO 

y Apyrux mococen. 

Mbl T1pHXO2MM, TaKHM OOpasom, Kak u Beyeucknii (?), K BbIBOLy, YTO CKe- 
PUTbI TOMOBOTO KOJIbIla BOBCe He XapaKTepH3yIOT YCJIOBHH 3HMOBKU ropO6yuin 

YTO COBEPWIEHHO OINHOOUHO MO WIHpMHe rOLOBOTO KOWbILa Cy{UTb O pocTe rop- 
yl B 3HMHee BPCMA. STO 3HAUNTEIbHO MeHAeT HALIM MpeAcTaBJIeHHA O Teme 
octa rop6yiuu Boobie. 

Ecuim TO, UTO MbI 3HaeM O CerovleTKax TOPOyWIH, MOMMAHHBIX OCeHbIO, Como- 
TaBUTb C HalllHMMM JaHHBIMH O pasMepax H Bece BOCTOUHOKaMYAaTCKOH rop6ymM 

ampese u seTom 1959 r. 
Ha MeCTaX 3HMOBKH H ly- 
aX HepecToROH Murpa-- 
Wu), TO TeEMM poctTa ITOH 
OpOylIH BLIPasHTCA NpH- 
€pHO B CJIeMYyIOUHX Mm0- 
KazaTemax (Tada. 1). 

Kak BHM, jwuHa 
VBeIMUHBaeTCA y rop6y- 
uu OpicTpee Bcero B Mep- 
30€ JIETO 2KH3HH. OceHbIo 
reMI pOCTa 3HaUHTeJIbHO 
1ajlaeT, OHAKO c Mepexo- 
[OM Ha MeCTa 3HMOBKH 
‘opOyilla CHOBa HauHHaeT 
BICTPO pacTH. Bo BropoM 
‘OY %%KH3HH OduIbIUIAA 
lacTh JIMHeEMHOrO MpHpo- 
‘Ta MIPHXOAMTCA Ha e- 
MOA, 3MMOBKH. Ilocue Ha- 
lala HepecTOBOH Murpa- 
[MM POCT H€CKOJIbKO 3a- 
feIAeTCA. B WeOM JIH- 
[eHHbIM POCT BO BTOPOM 
Oy *KH3HH MOUTH TaKOK 
<e, KaK B MepBOM. 

Muaue o6cront eso c 
ecom. IIpumepHo 85% 
cero Beca ropOylla Ha- 
amJIMBaeT BO BTOPOM 
OY 2KH3HH HW OKOJIO 0- 
OBHHbI — ,O Hauawla He- 


Re apatites Ha Puc. 2. Ueurya rop6yum B Bo3pacre 1+ r. (amuHa pbiObl 
ecTaX 3HMOBKH. OAHAKO 4) 5 6) pec 700 1). 18 IV 1959 r.; 43°00! c. m., 173°37’ B. 1. 
anOovlee ObIcTpoe Hapa- Yaeruueno 


MBaHHe Beca HaOuioja- 
rel JICTOM, BO BpeMA HepecTOBOH MurpalluH. OHO mpuMepHo B 8 pas OnicTpee, 
2M JIETOM mepBoro rosa. 

Ilo nopogy pocra yellyH HEOOXOAMMO OTMETHTb, YTO He TOJbKO OOtee IMCIO 
KJI@PHTOB, HO H TeMM (POPMUPOBaHHA UX B MepBOM Foy (TOUHEe, B MepBoe JeTO) 
1auHTeJIbHee, ¥eM BO BTOpOM. Bo BTOpoM Tofy OO/bUIMHCTBO CKJIeEpHTOB (B Ha- 
lem mpumepe 10 us 13) o6pa3yeTcs ene 10 Hayasla HepecTOBOH MUrpallMH, Ha 
ectax 3HMOBKH. [[upuua 3THX CKIepuTOB B CpeqHeM Taka *Ke, KaK H B Me€pBOM 
ry. Boo6ue, B 30HE MepBoro MH BTOporo Tosa cpeHAA WIMPHHa CKJEPHTOB 
DHOMUZHTebHO OLMHaKoBa. Ho Tak Kak JIeTOM MepBoro Toga OHH POpMUpyioT- 
i TOpasio Obicrpee, TO, 3HaYHT, BO BTOPOM Fofy, OCOOeHHO weTOM, yBemuuenne 
A3MePOB UelIyH peskO 3aMeqaeTca. Takum OOpasoM, MoKasaHHbiit B Tabs. | 
MI (POPMHPOBaHHA CKJIepHTOB XapakTepu3yeT TeMM HapalllMBaHHA YeLIyH. 
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TaKOBbl OCHOBHbI€e OCOGe€HHOCTH pocta ropoOylin. 
B 3aksIOUeHHe HECKOJIbKO COB O BECeHHeEH KapTHHe YellyH y APyrux 0} 
coceH. 


B lpupocre Broporo (nocweqHero) MopcKoro roga Wo 11—12 mupoKux cKepH) 
TOB, mpH 24—29 cksmeputTax B 30He MepBoro roga. PHlObl ROcTHraH AJIMHbI }} 
cpequem 47,4 cm. CieqopaTebHo, H y KWKyYa MOPCKOe TOLOBOe KOILO COpa} 
3yeTCA 3aoro WO HaCTyMJIeHHA BeCHBI. . 

Y OOJbIIMHCTBa HEPOK, YeTHIPeX- H MATHPOROBAJbIX, YeLlyAH saBepliasacl} 
COOTBETCTBYIONIM M10 CueTY FOMOBbIM KOJIbILOM MH CBeEPX TOPO OJHMM HJM HeCKOJIb) 
KUMH CKslepHTaMH mpupocta mocueqHero roa. Ho y HeKOTOppIX pbIO TOMOBOK 
KOJIbILO ele TOJbKO HauHHasO (OpMUpOBAaTbeA, a y Apyrux ero emje He Obi! 
BOBCE. 

B yJoBaxX KeTbl MHOrHe pbIObl, MPORNBLIMeE NOMHEIX 3 MIM 4 Tofa, elle He) 
MMesIM MOCeqHeErO TOLOBOTO KOMbIa (TaKHe OCOOH MONaMauch Waxe B Hauadt 
Mas); Y APyrMx OHO yxKe OblwIO, HO Oe3 Masieluero mpupocta cslexyroulero roma 
y TPe€TbUX TaKOH MPHPOcT elle TOMbKO HAUHMHAJICA. } 

Takum 06pa30M, y 9THX JBYX JOCOCel, B OTIMUHe OT TOPOyluH WH KuKyYda 
TOMOBOe KOJIbILO JeHCTBHTeIbHO OOpa3yeTCA BeCHOH: y KpacHOH — B OCHOB) 
HOM, M10-BH{MMOMy, B MapTe, a y KeTbI — B ampese. Tem Oomee ACHO, 4TO H TY’) 
OHO He OTpaxkaeT 3HMHHX YCJIOBHH pocta. 


Kamuatckoe orgenenue TuxookeaHcKoro Tlocrynuaio 
Hay4HO-HCCeAOBaTeIbCKOFO MHCTHTYTa 8 II 1960 
MopcKoro pbIOHOrO XO3AHCTBa HW OKeaHorpadun 


WMTHPOBAHHAS JIMTEPATYPA 


1Y. B. Bupmau, Coop. Marep. no 6vouorMu Mopckoro NepHoxa XU3HH ]aJIbHeBC 
CTOUHBIX JococeH, M37. BHMPO, 1958, crp. 31. 2 A. T] Begeucxuh, H3n. TuxooKxeaucn 
Hay4Ho-Hccyleyq. HHCT. MOPCK. pblOH. xo3. u oKeaHorp., 41 (1954). %i1. A. apuuuy 
Ppl6u. xo3., 7 (1949). 4A. TI. Karauospexkunh, M3. Tuxookeanck. Hay4Ho-uccae 
HHCT. MOPCK. PbIGH. xo3. HM OKeaHorp., 31 (1949). ® H. B. Munaopugospa-Jly6pos 
ckaa, Tam me, 12 (1937). ® HW. ® Tpasgaun, Hsp. Hayuno-nccnex. uncr. o3epu. } 
peuH. pbiOH. xo3., 14 (1932).’ P. C. Cemxo, M3p. Tuxooxeanck. Hay4Ho-cceq. WHCT 
MOPCK. PbIGH. Xo3. H oKeaHorp., 14 (1939). §® P. C. Cemxo, Tam xe, 41 (1954). 
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HTokrnzagn Akanemun nayr CCCP 
1960. Tom 132, Ne 5 


IKOJIOLH A 


H. B. THMO®EEB-PECOBCKHNH, E. A. THMO®EEBA-PECOBCKAS, 
Pr. A. MHJIOTHHA w A. b. PEWOBA 


KOI®®HVUWMEHTHI HAKOMJIEHHA NPECHOBOJHbIMH OPFAHH3MAMH 
PAJMOAKTHBHbIX H30TONOB 16 PA3JIAUHbIX 3JIEMEHTOB 
MW BJIMAHWE KOMHJIEKCOHA 3ATA HA HEKOTOPbIE. H3 HAX 


(II pedcmasaeno akademuxom E. H. Ilabaoeckum 6 II 1960) 


| H3yyeHve HaKOMJIeHHA 2XMBBIMH OPplaHH3MaMH PpaCCeAHHBIX QJICMeHTOB 
-MHKPOSJICEMeHTOB H3 BOJHbIX PaCTBOPOB MpeACTaBAeT WMHTepec B TPeX OTHO- 
meHuax: 1) c OOmel OvoreoxuMuyecKO HM OHOreolleHOMOrMyecKOH ToueK 3pe- 
HHA, 2) C TOUKH 3peHHA M3yYeHHA MUHePabHOTO OOMeHa OPlaHH3MOB, OCO- 
6eHHO B OTHOLMICHHH MHKPOSJIeMeHTOB HM 3) B CBA3H C MpOOMeMOH BO3MOXHbIX 
3arpA3HEHHH ONpeesIeHHbIX YUAaCTKOB OvOcHepb! pawwoakTUBHbIMH W30TOMAaMU 
(-”). 

Hcnoub3y A MeTO], M€YeHbIX ATOMOB, MOXKHO, Kak OblvIo n0Ka3aHO B. UV. Bep- 
HagekuM H A. IJ. Bunorpayosnm (8, °), erko ycTaHaBIHBaTb KosdpulNeHTh! 
HaKOMJI€CHHA BOLHBIMH OPraHH3MaMH PaJHOM3OTONOB, MPHCyTCTBYIOU[AX B Bose 
B MHKPOKOHIeHTpalluAx. KoadpullveHTOM HaKOMVIeHHA (K. H.) O6O3Ha¥aeTCA 
OTHOUIeHHe KOHICHTPalHM JaHHOrO payMOH30TONAa B COOTBETCTBYIOIEM BOJ,HOM 
OpraHH3Me K eFO KOHIeHTpallMH B Bose. Hamu B TeveHHMe pxya seT BeAyTCA 
ONbITHI TO OnpeevyieHHIO K. H. Pa3JIMYHbIX PaMOH3OTONOB pa3sHbIMH BUaMu 
TIpeCHOBOJHbIX OpraHH3MoB. B HacTOAeM COOOLMIeEHHH MpHBOUTCA oO6mlaA 
CBOUKa JlaHHbIX 10 K. H. 16 pa3IMUHbIX PaMOH30TONOB MpeCHOBOLHbIMH pacte- 
Huamu (19 BHOB) HM XKMBOTHBIMH (17 BHAOB), a TaKXxKe Pe3YJIbTAaTbI ONbITOB 10 
BbIACHEHHIO BJIMAHHA MOULHOrO BOOPacTBOpHMoro KomMieKcoHa OJITA (atuH- 
JIGHHaMUHTeTpaalletat, WIM TPpHJIOH-b) Ha KosdpuuueHThH! HakomeHua 15 pa3- 
JIMYHbDIX PaHOH3ZOTONOB MPpeCHOBOAHE'MH paCTeHHAMH MW XKHBOTHBIMH. VM3yua- 
JIHCb KOSPUUMEHTS! HAKOMJICHHA PalMOH3OTONOB ocdopa, cepbl, KaJIbLUsA, 
*Keslesa, KOOaJIbTa, WHHKA, TePMaHHA, PyOuULUA, CTPOHUMA, UTTPHA, WHPKOHUA, 
HHOOMA, PYTCHHA, HOWa, We3svA U Wepua. 

B pale cnelWabHbIX ONbITOB Ob'IO MOKa3aHO, YTO MPH MHKPOKOHLeHTpa- 
I[MAX PAaMMOM30TONOB K. H. CYIIECTBeEHHO He 3aBHCHT OT HX KOHIeHTPallHH B 
Boyle. Tlostomy Bce OMbITHI, JIeKallWe B OCHOBe MPHBOJMMBIX HVKe JaHHb X, 
MIPpOBOAHIMCb C KOHILCHTPalWAMH BCeX H38yYaBLIMXCA PaMOM3OTONOB NopAKa 
(m0 panvoakTuBHoctTH) 10°° Kropu/a. B npexHuXx OnbiTax ObIIO TakKxKe yCTaHOB- 
jeHo (1°12), uro K. H. JOBOJIbHO ObICTPO (OT HECKOJIbKHX HEH WO [ByX He- 
feb) CTaOuJIM3MpyIoTCH, KOJeOACb B JaJIbHeHWIeM BOKPyr onpeseseHHOH 
cpetHel BemHunHE!. Tlostomy BO BceX JaJIbHeHUIMX ONbITaX Mbl CPaBHMBaJIH 
K. H., NOJyueHHbIe Ha 8—32 JeHb MOce BHECeHHA PaqMOM3OTONOB B BOY. Bce 
OMbITHI MPOBOLHJIMCb B KOMHATHBIX YCJIOBHAX, B CTCKJIAHHbIX AKBaPHyMax Pas- 
HOH BeJIMUHHbI, B 3€BHCHMOCTH OT H3y4aBUINxXcA BUZOB. Kab onbiT ctTa- 
BHJICA B HECKOJIbKHX MOBTOPHOCTAX, Pe3YJIbTaTbI KOTOPbIX YCPeHAJIMCh; 
WIA pHa 3/IeMeCHTOB HM BUOB HMeIOTCA CpeHHe BeIMYMHbI U3 WaHHbIX MHOTUX 
Pa3HOBPeMeHHHIX OMbITOB. Ha pune. 1 mpuBeseHa CBOAKa MO K. H. H3y4YeHHbIX 
PaHOW3OTONOB MpeCHOBOAHbIMH pacTeHusmu (Bcero 19 BYOB: TPH Bua xapbl, 
TPH BHa PACOK, YeTLipe BUa PMeCTOB, JIOTHK, YPYTb, POTOMMCTHHK, Ny3bip- 
yaTKa, S/IOJeA, BaJWIMCHEpHA, Telope3, JIAryWaTHHK HM BOXAHOH MOX PH4MOKap- 
myc) HW *%XMBOTHBIMH (BCero 17 BHOB: JOXKHOKOHCKaA MHABKa, Oes3yOKa, WieCTb 
BUJOB MPCCHOBOAHbIX YJIMTOK, YeTbIPe BUa IIPpeCHOBOAHbIX PayKOB, TPH Bula 
BOIAHbIX JIMUMHOK HAaCeKOMbIX, THOpHAbl mpyOBoro Kapa c aMyPCKHM Ca3a- 
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HOM WM FOJOBaCTHKM O3epHOH AryuIKH). Kpome Toro, WIA Kaxkoro pavou30- 
roma MpHBeseH CpekuHi K. H. JWIAt BCeX BHOB HSyYeHHSIX PacTeHH M %XHBOT- 
uoix. Ha puc. 1 acHO BUAHO, BO-MepB IX, YTO TO BCeM S/IeMeHTaM, KpoMe (poc- 
cbopa M CTPOHIMA, K. H. paCTeHHAMM 3aMeTHO BBILIe, YEM 2XHBOTHBIMH. Bo-BTo- 
DIX, BC@ WI€MCHTosI NOBOJIbHO pe3KO pacnazalwoTca Ha Be TpyMisl: C BbICOKAMH 
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Puc. 1. Kootbpuuments! HakonwieHHa payMousoTonos 16 3memMeHTOB, ycpeqHeHHbIe TA 
36 BHZOB MpeCHOBOAHHIX OpraHu3Mos (Q@), Wa 19 BuyoB pacreHuit (6) u 17 BYOB 2xKH- 
BOTHBIX (6) 


K. H. (NOpaAqKa TS'CAY), Kya OTHOCATCA ocop, *xele30, KOOaIbT, IWHHK, UT- — 
TPHU, WHPKOHHH, HHOOMM HW WepH, MW C OTHOCHTebHO HU3KHMH K. H., Kya OT- 
HOCATCA BCe OCTaJIbHbIe, Aa OCOOeHHO Cepa, TepMaHHH, Hom u uesuH. Uckmoun- ' 
TeJIbHO BbICOKHe K. H. aloT PaCTeHHA NO xXeJle3sy,WMHKY, HTTPHio, HHOOuIO H | 
lepHio, a 2%KMBOTH {Ie — MO KOOaJIbTY, WHHKY, UTTPHio, HHOOHIO U Weputo. Ca- | 
Mve@ HH3KHe K. H. aeT Kak y pacTeHWH, Tak HM y 2%KMBOTHBIX Cepa. B ta6a. 1 | 
IPHBeLEHbI YHCJIOBbIe 3HAaYeHUA CPeAHUX K. H. H3YYCHHbIX paMON3Zo0TONOB mpec- | 


Ta6Oauua 4 


KosipuuveHTE! HakONMeHUuA paguousoTonos 16 ameMeHTOB 2mOzeel, B cpeqHem 419 mpecno- 
BOJHBIMH pacTeHHAMN, 6ObIIMM TpyROBHKOM, B CpeyLem 17 MIpe€CHOBOJHbIMH %XHBOTHBIMU A 
B cpeqHemM 36 BuyaMu pacTeHHH uw 2xKMBOTHDIX 
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HOBOJ\H IMM PaCTCHHAMH HW 2KHBOTHBIMH, HM TeMM MW APyrHMM BMecTe; Kpome Toro, 
WIA KaxKOK U3 STAX Fpynn OpraHu3MOB MpHBeseHd! ycpeqHeHHble K. H. 10 7 
»OCKONOHbIM» (Sr°°, Y°!, Zr°5, Nb%, Rut, Cs!8? vw Cel44) u mo Bcem 16 H3y4eH- 
HIM PaMoOusoToNaM. Kak BUAHO 43 STON TaOJIMUbI, y pacTenwit cpeqHuH K. H. 
TIPHMePHO B YeTHIPe Pasa BbIle, YEM Y 2KHBOTHHIX, a CPeAHHH K. H. «OCKOJIOU- 
HbIX» PaJMOH3SOTONOB HeECKOJIbKO BBIINe, YM K. H. BCeX PalMOH3OTONOB BMecTe 
B3ATHIX. 

Tlaa yckopeHus BbiJeeHHA U3 OpraHv3Ma HHKOPMOpHpoBaHHbIXx H3sy4aTe- 
JleH MPHMeHAeCTCA BBeJeHHe KOMIVJIEKCOHOB, OOpa3YIOWIMX C COOTBETCTBYIOLHMU 
pawHOu3OTONAaMH XOPOMIO PacTBOPHMbIle B BOJe KOMIMVJIEKCHbIe COCMMHEHHA C JO- 
CTaTOUHO BbICOKHMH KOHCTaHTamMM ycrTokunBoctH (1%, 14). M3syuenve BinaHHa 
KOMILI€KCOHOB (OCOOeCHHO TaKHX OTHOCHTEAbHO XOPOUIO H3yYeHHBIX, KaK OJITA) 
Ha pacipeevieHhe UM BbIfeeHHe HHKOPMOPHPOBaHHbIX PaHOWZOTONOB MOxeT, 
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Puc. 2. U3menenua kosdduuveHToB HakonMeHHa pagquousoTonoB 15 3semMeHTOB 
12 BuyaMu MpecHOBOAHbIxX OpraHH3mosB (a), 7 BUgamuM pacreHuit (6) u 5 BUyamu 
XKMBOTHBIX (6) NOx BAMaHHem OJITA (400 mr/a) B mpoweHTax oT KOHTpoua 


Hoswpuuuerme naxonnenia O rypoueHmax 
“~ 


KpoMe TOro, CJIY2KHTb MeTOJOM aHaJIH#3a Me€XaHH3MOB MHHepaJIbHOTO OOMeHa 
BeulecTB (1°). Hamu Ha pale MpeABapHTebHbIX OMbITOB Ha HECKOJIBKHX BHax 
MIpe€CHOBOJHbIX XKMBOTHHIX MH PacTeHHH OblJIO MOKa3aHO, YTO BHECeHHe B BOY 
IIPHMePHO 9KBUMOJIAPHbIX €€ COJIEBOMY COCcTaBy KOHIeHTpauHH (400 mr/m) OITA 
3aMETHO UH, MO0-BHAMMOMYy, 3aKOHOMePHO BJIMAeT Ha K. H. pAa PaHOH3OTONOB 
(7°18). B HacrosemM cooOluleHHH MpHBOAATCA CyYMMaPHBIe Pe3YJIbTATHI OMbITOB 
NO BLIACHeHHIO BIMAHHA OJITA wa k. H. 15 pa3mM4HbIX PaMOH30TONOB CeMbIO 
BHJ[aMH pacTeHuli (Xapa, JIOTHK, YPYTb, POFOMHCTHUK, PACKAa, PecT H SOTERA) 
HM MATbIO BUaMH X%KHBOTHHIX (JIOKHOKOHCKaA MHABKa, OOJbWIOH MpyOBHK, 
OokoNaB, THOpuAbl Kapa c aMyPCKHM Ca3aHOM HM FOJIOBaCTHKM JIATYIKH). 

Ha puc. 2 rpaduuecku u306paxKeHbl MPOMeHTHble OTHOMeEHHA K. H. H3YUeH- 
HbIX PaMOH3OTONOB NpH BHeceHHH OJITA kK K. H. COOTBETCTBYIONMX 3JIEMCHTOB 
B oTcytcTBHue OJ[TA. Ha sTom pucyHKe MpHBeseHbl B JOrapHpMuyeCKOM Mac- 
miTaOe cpeqHHe OTKJIOHEHHA K. H. Quid Bcex 12 BYOB RKUBbIX OPraHH3MOB: CeMU 
BHJOB pacTeHHii M MATH BHAOB %KMBOTHDIX. M3 WaHHbix pc. 2 BUAHO, TO B 
mpucyrcrsuu OITA k. H. *Kese3a, KOOalbTa, WHHKa, UTTPHA WU WepHA pe3ko 
(8 10 — 100 pa3) noHMxKaloTCa; HECKOJIbKO CHWKACTCA K. H. KaJIbILMA, WHPKOHMA, 
HHOOMA, PpyTeHHA UM Moa; MOBbIMaeTCA K. H. PYOUAMA, CTPOHUMA M We3sHa; a 
K. H. OCTaIbHbIX NOX BAMAHHeM OJITA npakTruyecKH NOYTH He M3MeHAeTCA. 

Tlonyyenupie Ha 12 Bugax MpeCHOBOHbIX OPraHH3MOB JlaHHble O BJIMAHHM 
STA wa K. H. BHOMHeE MOATBePxKAalWT pesyJIbTaTbl YNOMMHABLIAXCA BILE 
ONbITOB: y pa3HbIX BUOB BANE OJITA (Tak xe, KaK H K. H.) KOMMYeCTBEHHO 
HeECKOJIbKO pa3JIH¥HOe, HO OOWlaHd 3aKOHOMepHOCTb (pe3koe MIM ClaO0e CHH- 
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*KeHHe, MOBbIMIEHHe HIM OTCYTCTBHE 3aMeTHOTO BJIMNAHHA Ha K. H.) JIA BCeX j 


BHJOB MO BC€M H3YYCHHbIM 3JIEMCHTAaM OJHHAKOBAa. 


BnowHe NOHATCH MeXaHH3M pe3KOrO CHMKEHHA K. H. *MKewJle3a, KOOaJIbTA, 
I[HHKa, HTTPHA HW WepHA, HeEKOTOPOe CHHKeHHE K. H. KaJIbUWA UH NOBbIMMEHHE | 
HaKOIJI€HHA CTPOHUHA. IlepBpie NMATb H3 STHX SJIEMCHTOB o6s1a,aroT OUeCHBb BBI- jj 


COKHMH KOHCTaHTaMH ycrTolunBocTrH KoMMIeKcoHoB c OJ[TA 4 NouTH WesHKOM 


TlepeXOAAT B JIefKOPaCTBOPHMOe MOOWJbHOe COCTOAHHe; KaJIbUMH, BCeACTBHE } 
NOCTaTOUHO BbICOKOM KoHMeHTpauHH OITA, TakxKe cTaHOBHTCA Ooee NOLBHXK- | 
HbIM, a CTPOHLH (KOHCTaHTa ycrolunBocTH KoTOporo c OJ[TA sameTHO HHxE, | 
ueM KaJIbIlHa), OYAYYM aHaJOrOM KaJIbIMA HM He MepeXOAA B NOABMXKHBIK KOM- | 
mieke c OITA, 3aqepxusaetca B OOuIbUIMX KOMMYeCTBaxX. OTCYTCTBHE 3aMeT- | 
Horo BINAHHA OQJITA na mopeyenke cepbl, repMaHHA M Hosa TakxKe MOHATHO, | 
TaK KaK OHH, BEPOSTHO, He OOpasy1or coequHeHUH c OJITA. 3ameTHoe CHMKeHHE | 
K. H. ILMPKOHHA, HHOOMA UM PyTeHHMA, a TakxKe MOBBILeHHe K. H. pyOHAMA HW We3HaA | 
BPA, IH MOXKHO OObACHHTS HeMocpeCTBeHHbIM Bo3felicTBHeMm OJ[TA na Hux |} 
NOBeCHHe; BEPOATHO, CHYDKEHHE K. H. MepBbIX TpeX MH MOBBIIWEHHe K. H. PYOHAMA | 


HW We3HA OObACHAeTCA Pe3KHM HaPyWIeHHeM KaJIbILHeBOrO OOMeHa H, B CBA3H C 
3THM, OOmlero MeXaHH3Ma MHHepaJIbHOTO OOMeHAa. 


IIpaxTuyecku HeOe3bIHTepeCHO NOBbIMeHHe HAKONJICEHHA BCCEMH H3YYeCHHbIMH f 


BAaMM CTPOHILMA MW We3sua B mpucyTcTBuH OJITA: onn ABMAIOTCA HaHOOee MON- 
TOKUBYWIHMH CpeAH «OCKOJIOUHbIX» PaHOH3O0TONOB HM, KpOMe TOrO, OOaLaloT 


BbICOKHMM [IpOWeHTaMH pe30pOluH Yepe3 %KeJYMOUHO-KHWIeYHbIN TPaKT y MJle- } 
KOMMTawOlWlHX H YeJIOBeKa H B CBA3H C 9THM HX PaNMOM3OTOMbI ABJIAIOTCA HaH- } 
Ooulee OMaCHbIMH KOMMOHEHTAMH PpalMOaKTHBHO 3arpA3HEHHbIX BO. BO3MOXKHO, , 
uUTO IpHOaBJeHHe B CTOUHbIC BOJbI TPHMOHa-b MOKET NOBLICHTb OMOJOFMYeCKy/0 | 
OUMCTKY paMOaKTHBHbIX 3arpaA3HeHHM BOMbI OT 9THX pamHousoTonoB. Hamu J 
HauaTbl COOTBETCTBYIONLHE OMbITHI B CePHAX CMAOOMPOTOUHHIX BOOeMOB. Teope- | 
THYeECKHH MHTepec NPOOJKeHHA ONbITOB MO H3YYeHHIO KOSPMHIMEHTOB HaKON- | 
JICHHA WH 9KCHeCPHMeHTAJIbHbIX BOSJCHCTBHH Ha HAX CBOQHTCA, Kak yKe yIOMEH- J 


HaJIOCb BBIIMe, K YCTAHOBJICHHIO KOHKPeTHOM OMOreOXHMUHYeECKOH POJIM pa3s/IH4y- 
HbIX OPpfaHH3MOB H OHOHeHO3OB, a TaK2%Ke K BOSMOXKHOCTH H3YYCHHA HEKOTOPHIX 
MeXaHH3MOB MMHepaJIbHoro OOMeHa. 


Orgeat Onopu3sHKU Hu pakHoOuonoruH Toctynuso 
Buooruyeckoro HHCTUTyTa 41,1 1960 
Ypanbcexoro dusHana Axayemuu HayK CCCP 


SoonormuecKHit HHCTHTYT 
Axafemuu HwayK CCCP 
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MHKPOBHOJOL HA 


r. K. CAEB, Ar. T. HJIKOB, K. Hs. MAPKOB, K. Ir. KOJIUAKOB 


®UKCAUHA C40, NEHHUMJIJIMHOYCTOMUMBbIMH 
CTA®HJIOKOKKAMH 


(I]pedcmaeneno axademuxom B. H. Manowxuxoeoim 9 VII 1959) 


Y ycTOHuMBbIX K NeHHIMWIMHY cTacpHIOKOKKOB HaGvliofqaeTCA cCTMMYyupo- 
3aHve HX Pa3BHTHA NMOCMeAHHM. YcTaHOBJeHO, ITO AIA MeHHWMAIMHOYCTOH- 
IMBbIX CTAPHJIOKOKKOB NCHHIUMJJIMH ABJIAeTCH (AaKTOPOM pocta, 3aMelIaIOuuM 
rMaMHH (*). AHaJIv3 STOFO ABJICHHA MOKa3aJ1, UTO POCTOBHIM 3¢PeKTOM OG6MaaI0T, 
ie TOJIbKO M€HHIMJIHH, HO H HeEKOTOPbIe POACTBeHHBIe eEMy MPOKSBOAHEIe — 
ICHHILMJIJIOHHOBAA MW MeCHHJIJIOBaA KHCIOTbI — H 4TO pH 9TOM M3 NeHHIMINMHA 
JOpasyeTCH He THAMHH, a KaKOH-TO pyro akTOp pocta, BeEpOATHO OMSK K 
jMoTHHYy (?,%). 

SayayeH HacTOsmeH paOoTb! OblIO HCCeAOBaTb BAMAHWe MeHMIIIMHA Ha. 
aK HOUeHHe ClO, B KeTKH (peakiua Byya u Bepxmana (*)) nenuunamnMnoycroi- 
IMBbIX CTAMHJIOKOKKOB JIA BbIACHEHHA 3HaYeHHA OMOTHHA B 9TOM Mporecce (5), 
4 CPaBHeHHA OTHOIWeCHHH Mey MeHHILMJIIHHOM HM OHOTHHOM B MeTa6OJIM3mMe 
ICHHILHJIJIHHOYCTOHYMBEIX CTaPHJIOKOKKOB. . 

OnpiTbI NpOH3BOAHJIHCb C YCTOHYMBEIM K NeHHIMIIMHY wWTamMMom Staphylo- 
coccus aureus 671 (ycroHuuBoctTb 1000 F/M) c yeTKO BbIPaxKeHHBIM POCTOBbIM 
[CHCTBHEM MeCHHILMJIIMHa, C MeCHHILMJIJIMHOUYBCTBHTeCJIbHBIM IWITaMMom Staph. 
aureus 209 (ycToiiuuBocts 0,03 F/M) 4 nomy4eHHbIM KYJIbTHBHpOBaHHeM Ha CO- 
[epKallUX NMe€HHIWMIIMH cpeyax ero YCTOHYMBbIM BapHaHTomM — Staph. aureus 
209-P (ycro#unBocTtb 5000 F/M). 

IIpeyqBapuTeIbHBIMM ONbITAMH YCTAHOBJIEHO, 4TO S*pPeKT HCCeyeMbIxX Be-: 
We€CTB He JOKa3bIBae€TCA CTATHCTHYECKH JOCTOBEPHO MPH KYJIbTHBUPOBaHHH cTa-' 
bHWJIOKOKKOB .Ha OObIKHOBCHHBIX MIHTATeJIbHbIX CpefaX, H3-3a HaCbIIeHHA MUK- 
DOOHOM KeETKH CTHMysupytolluMu pocT daKTopamu. IlosTomy onbiTbI MpOBoO-. 
[MIMCb c 36-4aCOBbIMM KyJIbTypaMH Ha CBOOOAHOH OT BHTAMMHOB MHMTAaTeIbHOH 
pee, cofepxkamleh B 1 muTpe 4 r ruyqpomu3aTa KaseHHa, CBOOOAHOrO OT BUTAa- 
umHoB, 5 r KgHPO,, 4 r ratoKxosnl, 1,6 -10-* Monel HHKOTHHOBOH KHCJIOTHI H 
3 -10-° mone TuamuHa. Cracdbv0KOKKH OTJeAIM WeHTpudyrupoBanuem, Mmpo- 
MEIBAJIH TPeXKPaTHO BOOM M MHKyOUupoOBaH 2 vaca mpu 40° B 2,5 MB yKasaHHoH 
IHTATeEIbHOM cpese, cosepxKallel OMOTHH, NeHHIMIMH HM THAaMMH C KOHeEYHOH 
<oHleHTpaluelt 10-* Mon/a. KonuuectBo NaHCO; cocraBisao 2 »Cu B mpo- 
se, OHOMacca MHKpoopraHHsmMoB mo asoTy 3,4—4,6 mr/ma, pH 7,4. Tlocae 
{HKyOall\MH MMKPOOPFaHH3Mbl MPOMBIBaJIM TPeXKpaTHO *H3SHOMOTHYeCKHM pac- 
BOPOM, CyCcneHAMpoBamu B cmecH 0,5 Mu STHMOBOrO cnupTa Hu 0,5 Ma supa, 
1ocue uero WObaBaAIH 2,0Mn 2 N TpHxJOpyKCyCHOM KMCJIOTHI H Yepe3s CycneH3HIo 
IpolyBanu B Tevenve 90 muH. asor. Ilocne wenTpupyrupoBaHua OakTepHasbHyi0 
vaccy oOpadaTbiBanu 0,5 N NaOH. Jina usmepeHusa paqwoakTHByocTH OpaJH 
1po6nt no 0,6 mr GerKoBoro a30Ta. PaqMoakTHBHOCTb H3MePAJIM TOPILOBbIM CueT- 
1uKoM Tefirepa — Mionmepa, pu TeopeTHyecKH BHIUNCIeEHHOH sdpeKTHBHOCTH 
3%. TlonyueHupie pesyJIbTaTbI BbIPaxKaH B HMMyJIbcaX B MMHyTy 4 OOpa6a- 
bIBAJIM 110 MeTOLy BapHallMOHHO craTucTuKH. B Ta6a. | mpuBeyeHbl cpeqHue 
sHaUCHHA JBYX NapadMeIbHbIX MpoO. BeposxTHOe OTKIOHEHHE OTAeJbHOTO ONpe- 
leleHuA cocTaBaeT —+2%. 
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TlonyueHHbie pe3yJibTaTbl MOKa3bIBaloT, YTO Y MeHHILMJIMHOYCTOMYMBOTO 
wiramma 671 6HoTuH aKkTHBUpyer cbuKcauuto C'4O,. M30nITOK THAMHHa BbISbIBAeT 
nmpoleccbl JeKapOoKcHupoBaHuA UM BKOUeHHe C™O, 0 CpaBHEHHIO C KOHTPO- 
weM cHwkKaeTca. JlelicrBHe NeHHILMIIMHa OIH3KO K JeHCTBHIO OMOTHHA, XOTA ¥ 

BbIpaxKeHO c1aO0. ONBbITbI, MpOBe- 

TaOununa 1 JeHHbIe mpH 0°, nNOKa3bIBaloT, UTC} 

pakTHyecKH HHKaKOTO BKJIIOUe-} 
HHA YIJIeEKHCJIOTHI He HacTymMaer. 

Y MeHHIUMIJIMHOUYBCTBHTEIb-| 
Tua.  HOFO BapHaHTa MeHHIHJIJIMH BBI- 
MHH = 3BIBa€T CHMXKEHHE BKJIIOUCHHA| 
CO,. pu amantupoBaHu wWTaM-} 

839 | 1128.) 1006 | 727 Ma K TI@HHILMJJIMHY BKJIIOUeHHE! 

Staph. aureus 674 100 | 434 | 420 | 87 CHO | 
2 YBeIMUMBaeTCA Tak Ke, KaK} 

Staph. aureus 209-P 207 a6) 344 | 293 B MpHcyTcTBHH ‘OuoTHHa. Moxuxo 
a Be ne Ba MPCANOIOKUTh, YTO y NeHHIMJI-} 

Staph. aureus 209 | 7>5 | Gan |—eg | 77g  THHOyCTOMUMBBIX CTapHJIOKOKKOB| 
NeHMIMLWJIJIMH CYXKUT POCTOBbIM} 

_ Upumeuaune. Haq vepto — nomyyennsie (bakKTOPOM, BAMAIONIHM Ha (puK- 
uM /MHH, NO YwepTOH — Te Ke BeJHUMHbI B Mpo- ‘ if 
weHTax K KOHTpovtio. CallHt0. yPIEKUCJIOTEI MOAOOHO 6uO- 
THHy. IlomyueHHple pe3yJIbTaTHI 

He JlaloT OCHOBaHHM CUHTATb MeHHIULMIIHH HIM OOpa3s0BaBIIMHcaA M3 Hero daKTop} 
pocta HJeHTHUHbIM OnoTHHYy. | 

C moOBbILIeHHeM YCTOMYMBOCTH K MeHHIMIIMHY mpollecc PUuKcayMH yrvieKHCc- 
JOTbI yCHIMBaeTcA. Bo3MOxXHO, YTO STO CBAZAHO C HaGOaBUelHicaA y NeHHILMI-} 
JIMHOYCTOMUMBEIX CTadHOKOKKOB aBToTpoduHoctpio (°). Ilo-BaqumMomy, y) 
NCHHILMJIIMHOUYBCTBUTeIbHOrO BapHaHTa THAaMHH aKTHBUpyeT -BKJIIOUeHHe 
yIJIEKHCJIOTHI, a Y NeCHHIMIIMHOYCTOHYMBOTO yuacTByeT B Ipolleccax Jekap6o-# 
KCHJIMpOBaHHia. 


Bxsmoyenne CMO, B KJeTKH CTaHJIOKOKKOB B 
IIpHcyTcTBuH (bakTOpOB pocta 


Tlenu- 
ILHJIJIHH 


Kout- 


poe BuorTun 


Ulramm 


BpIcuiMH MCQMUMHCKHM HHCTUTYT Tloctynu.1o0 
Copus, Bonrapusa 15 VI 1959 
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BHO®H3HKA 


JI. ®. MOMASAHCKAA 


BJIMAHHE OBLEFO PEHTTEHOBCKOLO OBJIYYUEHHSA 
HA AKTHBHOCTb KHCJION W WEJIONHOM SOCHATAS. 
MOSIrA, MEGEHH HW CEJIESEHKHW KPBIC 


(ITpedcmaeaeHo axademuxom A. B. Iaanadunem 4 II 1960) 


| Ip H3y4eHHH BJIMAHHA MOHH3UPyIOMleH palMalluu Ha OOMeH BeLIeCcTB 6Oub- 
‘MOK MHTepec NpelcTaBJAeT BOMpOC O AeHCTBHU paMallHH Ha epMeHTHI, H3Me- 
HeHHe KOTOPHIX MOKeT ObITh NPHYHHOH MeTaOOIHYeCKHX HapywleHui, BOSHH- 
KalolllMX B XXMBOTHOM OpraHH3Me Of BJIMAHHeM O6sTyueHHA. Hecmorpsa Ha 6oub- 
moe KOJMYeCTBO paOoT NO STOMy BONpOCy, PpOb PepMeHTOB B paHall\HOHHOM 
nNOpaxKeHHH OOMeHa BEULeECTB OCTaeTCH JO CHX MOP HEMOCTATOUHO BbIACHECHHOM. 

Salaua HacTOAMeh Pado7Tbl 3akMOUaaCb B M3yY4eHHU BMAHUA OOIero OOs1y- 
YeHHA KPbIC PeEHTTeEHOBCKMMH JIyYaMH Ha AKTHBHOCTb KHCJON H WeMOUHON cboc- 
(baTa3 Mosra, TleyeHH HM Ceyle3eHKH B PpaHHHe UH GOoulee OTAaeHHbIe MWoce OOMy- 
yeHua cpokH. [lapaniembHOe H3y4YeHHe AKTHBHOCTH (PepMeHTOB B TpeX TKAHAX 
WaBasIO BO3MOXKHOCTbh COMOCTABIIATh Pe3yJIbTaTbI JeHCTBHA paluall\uH Ha 3TH 
(pepMeHTHI B TKAHAX C Pa3JIMYHOH CTeMeHbIO PaHOUyBCTBUTEJIbHOCTH. 

Baio mpoBeyeuo 3 cepHu onbiToB: B | cepHu u3y4as0cb BIIMAHMe paluallun 
Ha AKTHBHOCTb KHCJION MW WesOUHON tocdaTa3 KOpbI OOJbIUMX NOWywWapHu Mosra, 
NeyeHH HW CeJIeE3CHKH B3POCJIbIX Kpbic. B3pocupie Oesble KpPbICbI WITaMMa Buctap 
o6oero mona BecoM 200—260 r noyBepraucb oOilemy OOJTyYYeHHIO PeHTTeEHOBCKH- 
MH jyyamMuH annapatom PYM-11 npn caexyromux ycsoBuax: 190 xB, 10 ma, 
duabtpp 0,5 mm Cu + 0,5 mm Al, KoxHo-cboxycHoe paccrosHue 40 cM, MOUI- 
HOCTb J03bI 37 r/MHH, OOulaa 203a 500 uw 2000 r (B Boszyxe). 

KOHTPOJIbHbIe H ONbITHbI€ KMBOTHHIC JIMMAIHCb NHWH 3a 20 ac. WO onpita, 
DKuBOTHbIe yOuUBaINCb OGesriaBIMBaHvem yepes 30 muu., |, 2, 4, 6 vac. uw 2 
u 7 cyTOK nocule OOsyyeHuA. TouOBHOH MOsr, NeyeHb HM celeseHKa ObICTPO H3- 
BleKaJIMCb H MOMellaucb Ha seq. M3 TKaHeH yKa3aHHbIX OPraHOB TOTOBMJIHCb 
TOMOreHaTHI Ha JIeAAHOM JUCTHIIMpOBaHHOK Bose. AKTHBHOCTb KHCNIO cocipa- 
Ta3bl OlpesemAacb MO MeToxy MueKcHep u Duexcuep (1) B alleraTHOM Oydepe, 
cofepxKatlem B-riulepodocdat HaTpua, mpu pH 5,0, Jaa menounon docaraspr 
IIPHMCHAJICA BEPOHAJIOBLI Gydep c TeM xe cyOcTpatom mpu pH 8,9. Unxyoanua 
rOMOreHaTOB MO3ra C cyOcTpaTOM MposouKasacb | uac, a roMOreHaTOB MeyeHH 
WM cemeseHkH 15 MuH. npu 37°. [loka3gaTemeM aKTHBHOCTH (PepMEHTOB CJIY*KHIIO 
KOmMyeCTBO (pocopa (B MUKPOrpaMMax), OTIelJIeHHOrO OT CyOcTpata B pacue- 
Te Ha 100 mr cBexkel TKaHu 3a | uac. Heopranuueckuh cbocdop onpesemaicsa 
no Metony MucKke u Cy6appoy mpu nomouly asexTpodoroKomopumertpa. Hs3yye- 
Hue (bocthaTa3 y KOHTPOJIbHbIX H OMbITHbIX XKHBOTHBIX MPOM3BOAMOCb B OHH 
MW TOT 2Ke JeHb. AKTHBHOCTb (bepMeHTOB TKaHel OOJIlyYeHHOrO XKHBOTHOYO BbIpa- 
*Kalacb B IIPOMeHTaX OT AKTMBHOCTH cBOero KOHTPOA. Bcero Opl0 o6csen0- 
BpaHo 100 kounTpombuprx uw 100 oOs1y4YeHHbIxX KPbIC. 

B pesysbtTatTe onpesesIeHHA aKTMBHOCTH KUCIOH U WeOYHOH cochaTa3s B 
TKAHAX KOHTPOJIbHbIX 2KHBOTHBIX ObIIM MOJYYeHbI CleLyIOulMe BeIMYHHbI aK- 


THBHOCTH: 


Kucaaa dochatasa Ienounaa docdhata3a 
Kopa 6ombummx nowywapuu mosra 78,0-+1,70 (¢ = + 17) 76,0+2,1(o = + 20) 
evens 812 ,0-+24,5 (6 = + 223) 68 ,0-+3,5 (6 = + 28) 
CeneseHka 876 ,0-+23,3 (6 = +233) 184,0-+6,2(5 = + 62) 
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Cyekyer OTMETHTb, UTO AOCOJIOTHbI€ 3HAYeCHHA AKTHBHOCTH o6eux ocha} 
Ta3 BCeX HCCA@OBAHHBIX TKaHef KOHTPOJIbHBIX KMBOTHBIX CHJIbHO KOMeONOTCAH 
Tlonnirka cBa3aTb OOMbIOM pasOpoc BeH4YHH AKTHBHOCTH C MOJIOM H BOspacromil 
a TaKXKe Ce3OHHOCTbIO He yaJlacb. | 

Visyyenue akTHBHOCTH docdaTa3 B Kope OOJIbIIHXx nomyuapu mMosra Kppidlt 
mocue O6uyero O6wtyyeHua B 03ax 500 un 2000 r He BbIABHIO CTATHCTHYCCKH JOC-) 
TOBCPHEIX H3M@HeHHMi aAKTHBHOCTH (pepMeHTOB HH B PaHHHe, HH B Oonee oTMa} 
JleHHbIe MOcMe OGlyueHHA cpoKH (Tau. 1). ) 


Ta6Omuna f 
AKTHBHOCTb KHCJIOH HM WemouHOH docdaTas mMoOsra, MeveHH H Cewe3eHKH mocv1e 


o6ulero peRTreHoBcKoro O61yyeHuA Kpbic B o3ax 500 u 2000 r (B HpoweHTax 
K CBO@MY KOHTPO.II0) 


Kopa 6o0buIux nNosy- 


api Mosra TleyeHb CegeseHka 
Bpemst mocse Hlosa, SS ee \ 
o6myueHHA i 
K. Q. uy. dd. K. ob. my. o. K. ®. Wy. d. 
30. MH. 500 97 96 101 87 400 A 
2000 93 96 104 108 02 154* 
4 uac 500 100 400 102 98 424* Adis 
2000 86 107 84 96 414* 174* 
2 yaca 500 94 408 107 De 407* 420 
2000 99 408 97 440 104 418* 
4 yaca 590 106 96 104 107 A24% 136* 
2000 108 86 84* 425 406 107 | 
6 yac. 500 440* | 196* 
500 109 104 104 100 434* aly(O}e 
48 ac. 2000 441 400 82* did 476* 106 
7 cyToK 500 100 402 99 105 112% 143% 


TIpumeuanua. 1. Craructuyecku jocropepHpie (P <0,05) usmMenenua 
OTMeYeHI 3Be3JOUKOH. 2. K. —. — KUuCMaA coctaTasa, Wl. —.— uWleMouHaA oc- q 
dbatasa. | 


O6uyee OOyyeHHe B ose 500 r He CKa3bIBaeTCH Ha AKTHBHOCTH OGeHx: 
dboccata3 neyenn. I]pu oOnyyennu | 2000 r Ha6mogatorca HeOOMbUIOe, CTATHCTH-! 
YeCKH JOCTOBEPHOe CHH2KCHHE AKTHBHOCTH KHCOH dociatasbl yepes 4 u 48 ac. | 
moce OOIy4eHHA H HeKOTOPad TeHACHIMA K MOBBIINeHHIO WeTOUHOH doc- 
(paTasbl. | 

Vs ta6n. 1 BUqHO, YTO AKTMBHOCTh OOeHX cociaTas ceneseHKU HauMnaer 
IIpeTepMeBaTb H3MeHEHHe OYeHb CKOPO Nocule OO yyeHHA. CraTucTuyecku JOcTO- 
BepHoe yBeJIMYeHHe aKTHBHOCTH wlemouHOH chocdbaTa3bl MpH OOeux 03ax Ha- 
6ofaeTca uepes 30 MuH. mocme OOy4eHHA, a KHCIOH — yepes 1 uac. Maxcu- 
MaJIbHOe yBeJIMYeHHe AKTHBHOCTH B MpeyeltaxX M3y4eCHHbIX CPOKOB JIA OGeux 
tpocatas HaOmogaeTca Ha 6 wu 48 yacbI NocMe OOy4YeHHA, MPHYeM AKTHBHOCTb 
WeOuHOH ochaTasbl HapactaeT B OoNbINeH cTremeHu, ¥eM KHCOH. Tlomyyenupte 
WaHHble He JaloT YeTKOrO MpeAcTaBsJIeHHA O3aBHCHMOCTH CTeneHH yBeMYeHHA 
AKTHBHOCTH (pocipaTa3 cele3seHKH OT Hosbl. B wuTepaType HMeIOTCA. yKa3aHHA 
Ha HaJIMYMe MOMOOHON 3aBHCHMOCTH IPH OOWeM OOYYeHHH XKMBOTHLIX TOMbKO 
B o3ax oT 25 no 400 r(*) mw Ha oTrcyTcTBHe ee mpu oOmyyueHuN GonbIUIMMU 
jo3amu (°). 

| OTCyTCTBHe BIMAHHA MOHMSUpylolleH paluallud Ha aKTHBHOCTb tbepMeHTOB 
meveHH M Mosra HaOwIOfaoch B pale uccneqoBaHHli (?,4~*), OqHaKo uMeloTca 
M WHbIe JanHple. II]pu o6ulem o61yueHHu KppIc B Zo3e 800—1200 r 6ni0 ycTa- 
HOBJICHO CHJIbHOe NaweHHe AKTMBHOCTH JlerHpa3s Mo3ra yxKe uepes 20 muH. 
moce oOyuenua (7). Peskoe, oxoxaulee 20 HyIA, NakeHue aKTHBHOCTH Ien04- 
HOM cpoctbaTasbI Mosra HM meyeHH yepes 42 yaca nocne o6yyeHuA B Rose 500 r 
Opimo O6HapyxeHO JDKepapzyuyu (8). CuabHOe Maylene akTHBHOCTH Ha6uI0a- 
JOCb UM yepes 72 u 240 yac. nocne O6y4eHHA. 
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_ Tlockoubky B padote JKepapayuun usyyanacb TakxKe WeOUHaT dochata- 

3a (KaK HB HacTOsINel paOoTe), HO MOMYYeHEI pesyIbTAaTHI, OTAMIHIE OT Ha- 
‘WHX, HEOOXOAMMO GObINIO NOBTOPUT ero 9KCHeEPHMeHTHI C TOUHBIM COOMOLeHHeM 
‘TIPMMeHABUIMXCA HM YCIOBHH H MeTOAMKH (°). Oro H ABHUIOCh cosepxKkaHHeM 
Bet C@pHH OMBbITOB. es a! 
_ Ttapuoe ormmuve sTux onbitos oT onucaHHEIx B I cepuu 3aksI0¥aN0Cb B TOM, 
‘4TO OOTYYeHHIO NosBepraucb Moose 70-rpamMoBble Kpsicel (mpHMepHo 1,5 
‘MeCAYHBIC), KOTOpble 3a6MBaIHcb Yepes 42 uv 72 uaca nocae O6yYeHUA. Kpome 
‘TOPO, ONpeesIeHHe AKTHBHOCTH PocaTa3 NPpOH3BOAHOCb He Cpasy mocae yMepul- 
BJICHHA MKHBOTHBIX, a YePe3 CYTKH, B TeUCHHe KOTOPEIX TKAHeBbIe FOMOFeHaTHl 
COXpaHAJIHCh TIpH Temnepatype 2—-3°. Moar Opauica B ONBIT WemHKoM. Bpiio 
oOcleqoBaHO 78 KpbIC: H3 HUX 39 KOHTPOMbHEIX 39 OOTYYeHHEIX: 

_ Tlomyuenupie pesyibTaTel noKa3anu (Ta6u. 2), uTo O6mlee O6myueHHe 1,5- 
MeCAYHBIX KPBIC B Jose 500 r npH co60JeHHH BbIMIeCONMCaHHBIX YCIOBUH OnbITAa 
‘BEISBIBAIO Yepes 42 vaca HeOONbINOe, HO CTAaTHCTHYeCKM JOcTOBepHoe (AIA We- 
nOUHOK cochatasp P<0,01, gaa Kuc- | : Cifeed 
nok P<0,001) yMeHbuteHHe akTuBHO- Ta6Ouuna 2 
CTH OOeuMX cocdata3 meyeHH. YMeHbUIe- a ‘ P 

KTHBHOCTb KHCJIOH UH WenoUuHOK ocdatas 
HMC AKTHBHOCTH B CP€AHEM COCTABIIA€T  neyenn u mMosra 70-rpaMMOBEIX KDEIC M0Cc- 
13% OT KOHTpOMA AA KUCO coca- are o6ryuenua B nose 500 r (B npouentax 
Ta3bl H 23% ja menouHOH. Hu B OL K CBOeMy KOHTpOMO) 
HOM CuJlyuae H3 27 He OBO OOHAapy- 


* 

a Mosr TleyeHb 
*KeHO pe3KOrO MaleHHA AKTHBHOCTH. gious oony- of 
Ilo ganupim JD>Kepapayuuu, uepes 72 yeHHA 3 2 

SS |k. .|uy..|K. @.| wl. @. 

yaca nocie OOyYeHHA AKTHBHOCTD Lle- a 
JIOUHOK (ocaTa3bl Bce elle 3HaYHTeJIb- 
HO HMKe HOpMbI. B Hale padoTte 3TO as uaca 27 a a a ce 
He MOMTBEPAHNOCb, AKTMBHOCTh OGeHx 72 “Aca 12 | 96 1 94 |100 | 9 


cocata3 meyeHH uepes 72 uaca He 
OTIMY4aacb OT KOHTpOA. YMeHbIICHHA AKTHBHOCTH (poctpaTa3 MO3ra He Ha- 
6Oasocb HH yepes 24, HH yepe3s 72 4aca NOCMe OOyUeHHA (Tas. 2). 

B I cepuu onpiTos He Onlio O6Hapy2xXeHO NayeHHA aKTHBHOCTH docata3 ne- 
yeHu yepe3 48 uac. mocme o6syyeHua 500 r, T. e. B CpOK HaHOouee ONMSKHH K 
vu3yuaBuemyca Bo II cepuu (42 yaca). [lo-BHqMMoMy, 9Ta pasHUlla B pesybTaTax 
CBA3aHa C METOAUKOM OnpeqeneHHaA (epMeHTAaTHBHOH AKTHMBHOCTH, MpHMeHAB- 
melica Bo II cepuu, Tak Kak B OMbITaX, MpOBeeHHbIX Ha 70-rpaMMOBbIX KpbIcax, 
HO B YCIOBHAX, ONHCaHHbIx Wa I cepHu, CHMKEHHA AKTMBHOCTH cocdaras me- 
yeHu uepes 42 uaca He HaOOJaJOcb. ’ 

VispecTHo, 4TO mopaxKeHHA, BbISBAaHHbIe paMallveH, B HEKOTOPbIX Cly¥uaAx 
MOryT MPOABHTbCA TOJIbKO TPH OMOJIHHTeJIbHOM BO3¢HCTBHM Kakoro-s1H60 
Mpyroro moppexlarolero dakTopa (HallpHMep, MOBBILIeHHOH TeMMepaTypbl). 
Lens ‘III cepuu onbirop 3aks1ouaslacb B MOMNbITKe BbIACHHTb, HE BbI3bIBaeT JIM 
O6Iy4YeHHe CKPEITHIX MOBPexJeHH PepMeHTOB MO3ra, KOTOPHIe MOFIM Ob ObITb 
BHIABJICHLI MPH JOMOJHUTeEbHOM BO3eHCTBHM Ha TOMOreHaTbI Mo3ra OOsyUeH- 
HbIX 2KHBOTHBIX MOBbILMeHHOH TemMepaTypbl. OnbiTbl MPOBOLWINCh Ha B3POCJIbIX 
KpbIcaX, AKTHMBHOCTb KUCMOH MH wWemOuHOH coctbaTas Mo3sra M3y4aacb Yepes 
1 u 4 uaca nocne o6myueHusa B o3ax 500, 2000 u 10 000 r. : 

Bpii0 mpoBeyeHo Ba BapwaHTa onbiToB: 1) ReHicTBHe MOBbILIeHHOH TeMIe- 
patypst (500 u 60°) Bo Bpema YacoBoK MHKyOallun cbepMeHTa C cyOcrpatoM (Tu- 
mepoocaT HaTpuA); 2) AelcTBHe MOBDIIMeHHOH TeMMepaTyPbI (40 u 50°) B Te- 
yenue 10 MuH. Ha romMoreHaT JO ero B3aHMMOJeHCTBUA C CyOCTpaTOM HM 3aTeM 4a- 
coBad MHKYyOallua TOMOreHaTa Cc rMMepoocaToM MpH YCOBHAX, ONMCaHHbIX 
B I cepuu onmbiTos (37°). £ 

O6a BapHaHTa OMBITOB He BLIABMJIM KaKOH-JIMOO pa3HHlbl B AKTHBHOCTH (poc- 
datas MO3roBOH TKaHH OOJIyYeHHbIX H KOHTPOJIbHBIX 2XHBOTHBIX. 

TakuM 06pa30M, HaM He yJlaJlOCb BbIABUTb ABHBIX WIM CKPbITHIX pakMallHOoH- 
HbIX H3MCHeHHI AKTHBHOCTH KUCAOM u WeNOUHOK docdatras Mosra. B cemeseHke 
HaOw0LaslOCb OTUCTIMBOe MOBLIIICHHe AKTHBHOCTH OOOHX epMeHTOB y2Ke B Te- 
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yeHHe MepBoro yaca MocMe OOMYYeHHA, YTO XOPOMO CoriacyeTcA c MHTepaTyp- 
‘HBIMH JlaHHbIMM, KacaloluluMucsd Apyroro npesxctaButena docdatas (*°). M3me- 
H€HHA AKTHBHOCTH (pocthaTas MeveHH 3HaYHTeJIbHO MeHee OTUECTJIMBBI. | 


VUuctutyt @u3svonoruu um. HU. I. Masnosa Tlocrynuao 
Axkayemuu Hayk CCCP 20 I 41960 
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Aoxnagn Akagemun nayx CCCP 
1960. Tom 132, Ni 5 


SHOPH3SHKA 


Cr. POBEB u Cs. TOJOPOB 


MCCJIENOBAHME BJIASHAS N-PEHWJIBEH3AMHJIMHA, 
N-®EHWJI-2-®YPAMHAHHA HW N-bEHWJIAMAJUWHA 
THO®EH-2-KAPBOHOBOM KHCJIOTbI HA JIYYEPESMCTEHTHOCTb 
BAKTEPHMAJIDHbIX CYCIEH3HH B. ANTHRACIS, B. CEREUS, 
CAND. ALBICANS HW STAPHYLOCOCCUS AUREUS TIPH OBJIYUEHHH 

' © PTAMMA-JTY4AMH CO*% 


(ITpedcmaezeno axademuxom A, H. Onapunoim 5 VI 1959) 


Kak ObluIO yKa3aHO B TIpexkHUX padorax (1-3), aMH_MHBI OOsayaior XopommM- 

MH 3all[MTHbIMH MIpOTHB OOJlyYeHUA CBOMCTBAMH Kak IPH OMbITaX Ha MbIllaXx, TaK 
“HM pu oOyyeHHuH raMMa-y4amu cycneH3u Escherichia coli. Paguo6uonoru- 
yeckoe HCCJIeqOBaHHe STHX COeCAHHEHHH MpescTaBsIaeT MHTepec B TOM OTHOLIe- 
HUM, 4TO XapakTep HX CTPOCHHA NOSBOMACT NOYYUTb B HX MOseKyule WMpoKHe 
CTPpyKTyPHbIe KOMOHMHALMM, WaloulHe BO3MOXKHOCTh OObWOrO BbIGOpa cTepeo- 
H30MepoB, OONaaloulHX NOBbILeHHOH y4esalluTHOH cmocoOHocTbio. B xHMH- 
YyeCKOM OTHOIWCHHH aMHMHbI MpeACTaBJIAIOT HHTepecHOe UCKIOUeHHeE cpequ 
JPyrux paMOMpOTeKTOPOB: OHH He COep2xaT B CBOeH MoseKyse SH-rpynn u He 
O01aaioT BOCCTaHOBHTeJIbHbIMH CBOHCTBaMH, KOTOPbIe MOF Obl CMOco6cTBO- 
BaTb OOCHEHHIO OOJTYYAeMOH CpeAbI KHCOPOOM. 

Sajauel Halle paOoTb ObluIO MpocsuequTb Oouee WeTaIbHO BIMAHMe 3THX 
COeAHHEHHH Ha PajfMOpe3HCTeHTHOCTb HeEKOTOPHIX MHKPOOpraHH3MoB. Tak Kak 
HyUesalllHTHble CBOHCTBA AMHAHHOB HE MOFyT ObITbh OObACHEHBI CYILeCTBYIOULHMH 
TCEOPHAMH XHMHYECKOH JIYYeBOH 3alllHTbI, TO HX SKCIMEPHMeHTaJIbHOe payNoouo- 
JIOTHYeCKOE HCCIeEAOBaHHe MOFJIO Obl MPOJUTb H3BeCTHbIM CBeT WH Ha BONpoc O 
M€XaHH3Me pajHO3allluTbI BOOOULe. 

MaTepuaa WH MeETOQ. Onpefenenue creneHH Jy4eBoro BO3eHCTBHA 
Ha OakTepHaJIbHble CyCMeH3HH MbI TIPOH3BOLWIM WyTeM NOscueTa UHCJIa BbKHB- 
WIMX KJI€TOK MO HX CHOCOOHOCTH JaBaTb KomoHUH (*,°). B KauecTBe TecT-O6beK- 
TOB OblwIH B3ATHI B. anthracis, B. cereus, Cand. albicans u Staph. aureus-209: 
mepBble TpH wramMmMa uz TocyfapcTBeHHOrO KOHTPOJIbHOrO MHCTHTYTa, a YeT- 
BepTbIli — M3 Hallie GakTepHomoruyeckon madopaTopun. M3 ykasaHHbIx WITaM- 
MOB MBI NOJy¥aH OakTepHasbHble cycmeH3Hu M3 20-GacOBbIX arapOBbIX KYJIb- 
TYP, C KOTOPbIX CMbIBaslacb OakTepHaJIbHad Macca HM MIPOMbIBalacb TpeXKpaTHO 
(pusuoorMyueckuM pacrBopom. [loce moceqHerO MPOMbIBaHHA KJeTKM ObIWIM 
pecyCneHMpoBaHbl B (pH3HOMOrMYeCKOM pacTBOpe MH B TAKOM BUe COXpaHAJIMCb 
B XOJIOMMIbHUKe mpH 4°. 

O6nyueHve GakTepHasIbHbIX MpOO MbI MPOBOAMJIM B TOHKOCTeCHHBIX KIOBeTaX 
pasmepamu 100 x 10 MM c nocTosHHEIM O6beMOM cycneHsHH 0,5 ma mpu pH 7,0. 
Temnepatypa BO BpeMa O6yYeHHA OOBIGHO MOLMepxAUBaacb B Mpesemax 15— 
18°. Tlocne o6nyueHua mpo6nt pasOaBIAIMCbh (usHOMOrMYeCKHM PacTBOpoOM, 
mocwe yero 0,05 mu BbICeBamocb Ha muTaTeIbHEI arap. IIpuBo_MMbIe HuxKe JaH- 
HbI€ MpecTaBIAIOT CpeqHee H3 TpeX MOCeBOB JIA KaxKTOH Mpoont. 

’ Wcrounukom ramMa-syueli cyKusa KOOaIbTOBad ycraHoBKa [YT-400. 

AMHJIMHEI ObIIM CHHTe3HPOBaHb!l M3 COOTBETCTBEHHBIX aJIbderuyapHsrnspa- 
30HOB IIYTeEM HX MOJeKYAPHOM NeperpyMMupOBKN B MpHCyTCTBUM aMua HaT- 
pus (°,"). Ouncrka HX MpOusBO_MACh MepeKpucTamusallvel U3 pasOaBieH- 
HOFO aJIKOrOmA, a MOTOM M3 NeTpoeHoro apupa. Jina paOorsl NpHMeHAMHCb 
1%-e yKcycHOKucuIbIe pacTBOpbI amMuuHORB c PH 5 u c mocmesyIouluM pa36aBure- 
HHeM. ; 

PesyabtatTs. Uccnegosanua c B. anthracis u B. cereus ObIIH. Mpo- 
BeJeHbI pH Bose ramMa-syaelt B 300 Kr. OTHOCHTeILHO OONbIIad PesucTeHT- 
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Hoctb B. anthracis K BO3elCTBHIO HOHMSHPYIOUAX H3JIyYeHHH W3BeCTHa AaBHO |}, 
(8), Ira ocobeHHOCTh NOCAyKUa OLHOK H3 MPHYHH BKJIOYCHHA ero B Halle HC- 
ceqopaHve, Hain onpiTbl noKa3aiu, uTO H B. cereus oOvlayaeT TaKOH Ke BBI- 
coKOli paluopesvicTeHTHOCTHIO. C pyro CTOPOHHI, OblIO yCTaHOBJIEHO, YTO o6a 
MHKPOOpraHH3Ma He H3MeHAIOT CBOeH PaXHOUYBCTBUTEIbHOCTH B MPHCyTCTBHM 
UCHOJb3OBAHHEIX AMMIMHOBBIX coequHeHH (Tab. 1). Jia cpaBHeHuaA ObIWIn 


Ta6auna 1 


Uncno 6akTepHaybHEIX KJIeTOK, BbIKMBIIMX Nocme OOmyyeHHA TaMMa-/ly4aMH. 
VWcxoquas KontenTpaiua cycnensuu B. anthracis 1,30-40® ka/mn, cycneH3uH B. cereus 
3,00-404 Ka/ma. Jlosa o6myuenua 300 y-Kr 


PaspeyleHHe aMHJ,HHOB 


yd oe Cae aera Shae | 500 1000 | 4500 2000 9000 

B. cereus aTA 6,4-102 | 7,1-102°| 8,3-410? | 7,4-40? | 7,3-40? 
NPA 6,7-402 | 5,8-102 | 8,2-102 | 8,4-102 | 8,0-10? 
aFA 1,0-40® | 8,7-102 | 6,4-10? |°7,9-10? -| 6,.9-402 

KouTpoub 8,5-10?; 6,9-10?; 6,3-102; 8,2-102 
B. anthracis aTA 4,0-408 | 1,4-108 | 9,2-402 | 41,4-408 | 4,4-108 
NPA 9,9-102 | 1,2-108 | 8,9-102 | 9,0-102 | 1,3-108 
aFA 8,1-102 | 1,0-103 | 9,4-102 | 9,7-402 | 9,0-102 

KouTpouIb 4,0-108; 1;2-108; 9,3-102; 9,4-102 


MPOBeJeCHb! MapasVIebHbIe OMbITI C WHCTeaMHHOM (B Bue ero camMuusata (°)), 
IIpH¥eM OKa3aJlOCb, UTO H WHCTeaMHH He HMeeT HUKAKOFO BJIMAHHA Ha payMope- 
3ucTeHTHOcTb B. anthracis u B. cereus. ~ 

Kaetounpie cycneH3uu u3 Cand. albicans (03a ramMa-styyeH 50 xr), xoTs 
M B Y3KOM JlMama30He KOHIEHTpallMH AaMHAMHOB, OOHapyXHIM YeTKyIO paMope- 
3HCTeHTHOCTD. [lomyueHHble pe3yJIbTaTbl MpeACTaBJIeHbI Ha puc. 1. Tak Kak JjaH- 
HbIe, XapaKTePH3ylOllHe paHO3alllUTHbIe CBOMCTBa AMHJIHHOB, KOwIeOasIcb B 
mpeqesiaX TOUHOCTH MpHMeHAeCMOrFO MeTOJa, MbI OObEAMHHJIH Pe3yJIbTaTH LIA 
Bcex Tpex amuyuHoB («TA, NPA u aFA) B ogHon KpuBon. V3 puc. | BugHo, uTo 
HaHOOJIbIUIHH scdipekT MOXKHO NOJYYHTb, NPHMeHAA pasBefeHua oT 1: 500 zo 
no 1: 2500; npn Oouee BEICOKHX pa3BeeHHAX KPHBaA BbLKHBaHHA OOpaboraH- 
‘HBIX AMHJ{MHaMH OaKTepHaJbHbIX KYJIBTYP MOBOJIbHO OBICTPO CHHMKAaeTCA HU yxKE 
nmpH 1 : 4000 He ormuuaetca OT KOHTpomA. 

B cycnen3svax u3 Staphylococcus aureus HcmbITaHHbIe HAMM aMHMHbI OKa- 
3aJIHCb He pafMOmpoTeKkTOpaMH, a payMoceHcHOuM3aTOpamu. Payuocencu6n- 
JIM3MpylouaA cCmOcoOHOCTb, OYUeHb cabana y aTA u NPA, Becbma orueTsHBO 
BbipaxkeHa JIA aFA (puc. 2). Tospmmenue moppexgaemocru Staph. aureus 
NO] BIMAHHeM OOJIyYYeHHA B NpHcyTcTBuH aFA} HaunHaeTcaA Mp. pasBeqeHuax 
nopsqka 1: 3000, yqepxxuBaeTca MOUTH Ha MOCTOAHHOM ypOBHe BIWIOTb JO 
paspegenua 1: 30000 u mpn 6énbuIMx pasBeqeHHAX MOCTeneHHO ucuUesaeT.’ 

OOcywKMeuHue pesyabTATOB. Kak OblwiO OTMeueHO BBILIe, MBI 
He OOHAPyXHJIM HAKaKOrO BJIMAHWA MCMbITAHHBIX HAMH aMMMHOB Ha pasMope- 
3HCTeHTHOCTb B. anthracis u B. cereus. SToT akT MOKHO OOBACHUTS HaslMuHeM 
OO/bUIOrO KOJIMYeCTBA BOCKONOMOOHBIX BelLeCTB B KJIETOUHBIX OGOMOUKAX 3THX 
MHKPOOpraHH3MOB, YTO IIpenATCTBYeT MPOHHKaHHIO aMHMHOBbIX COeLMHeHUH 
yepes IMTOMNasMaTHyecKy!0 MeMOpaHy. SOTO MpesnoMoKenHe NOsTBepxKaeTca 
Take ONbITaMH C cycneHsuaMu B. anthracis u B. cereus, He OOmy4eHHBIMH, HO 
JMIb OOpaboTaHHbIMH pacTBOpaMU aMuJMHOB. OxKa3as0cb, uTO JaxKe Mp co- 
Aep2%KaHuM AMHMHOB B OakTepHasbHOW CycneH3Hu B KoMYecTBe 1% mMUKpOOHOe 
YHCIO COBNalaeT C TAKOBBIM B KOHTPOJIe. OTO MOKHO OObACHUTb TOMbKO TeM, 
4TO KJI€TOUHBIC OOONOUKH HEMPOHUMMaeMbIl [IS AMHAHHOB, TaK KaK, IPOHHKHYB 
yepe3 MeMOpaHy B TaKHX BbICOKHX KOHIeHTPallMAX, AMMHHbI He MOF He OKa- 
8aTb JeHCTBUA Ha BHYTPeHHHe COCTaBHbIe YaCTH KJIeTOK. 

OnbiTbI no usyyeHHIO paqnosamuTE Cand. albicans c ucnonb3s0BaHHeM aMH- 
quHop @TA, NPA uaFA noxka3saqu, uTO 9TH COeJMHeEHUA ABAIOTCH XOPOLIMMH 
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afMOMpOTeKTOpaMH JIA STOrO MHKpOOpraHu3ma. OHako nowyyeHHad payNo- 
Ne3HCTCHTHOCTh OKa3aslaCb HHKe TeX, KOTOPbIe ObIIH MOMyYeHbI pahee B OMbITAaX 
a coli (5), 

UpesBpluaHHoO CyleCTBeHHbIM (baKTOM ABJIAeTCH OOHapy2KeHve pafMoceHcH- 
WIM3Mpyloulux cBolcTB y aFA B cycneH3uax Staphylococcus aureus mp 06- 
yueHHu HX raMMa-slyuamu. Tot daxtT, uTo aFA, saBaaoulasca pafMonportek- 
OpOM JVI OHHX MUKPOOPraHH3MOB, MOXKEeT elCTBOBaTb Kak pajlMOCeHCHOH- 
H3aTOP MO OTHOIICHHIO K JPyrHM, HaBOJMT Ha MbBICJIb, UYTO YCHJIeHHe WIM OC- 
aOleHHe JIy4YeBOH YCTOHYMBOCTH NOX BAMAHHeM JaHHOrO areHTa He MpeycTaB- 
AIOT CFO M3OJIMPOBAHHbIX H MOCTOAHHBIX CBOHCTB, a M@XKAy HAMM UMeeTCA CBA3b, 
Ka3bIBalolllaA Ha BOSMOXKHOCTb Nepexofla OT OMHOFO K Apyromy. 


£00 4000 C00) 
MasbeGenug ——> 


6000 ‘2000 2000 36000 


Paxbedenus —~°~ 
Puc. 1. Kpupbie BbokuBaemoctu Cand. al- Puc. 2. Kpupple cencu6nnusaunn Staph. 
bicans npw o6syyeHHH raMMa-jyyaMH B aureus [pH OOmyyeHHM raMMa-JIyuamu B 
TIIpHCyTCTBHH amuAUuHOB. Jlo3a o6myueHua mpucyterBuu aFA. Jlo3a o6nyuenua 35 y-Kr. 
90y-Kr. No = 1,05- 10°. a— aTA, 6—NPA, No = 2,73-108. a—aFA, 6 — KouTponb 


@—aFA, 2— KOHTpOub 


Tak Kak pasyiMuve Mexay aTA u NPA, c ognot cropoupt, aFA, c zpyroi, 
3aKJIOUAeTCA TOIbKO B HasIHuHM *ypaHoBoro KoObia y aFA, TO MOxKHO OBIIO 
Obl NONYCTHTb, YTO MMEHHO 3TO KOJIbILO OMpemeAeT MOBbILMEHHeE payMouyBCTBU- 
TembHocTH Staph. aureus B mpucytcTBuu aFA. Jia mpoBepky Onlin MCMbITaHbl 
HeKOTOpble Apyrve cCoeqMHeHHA, COfepxwalve B CBOeH MoeKyse 2-cbypHOBbIA 
panukaw: 


eo ee 

BEEK | ara 
Da ee Se ate 
dbypdhopon dypan-2-Kap6onopaa KuCIOTAa 


Oyuako 06a OHH He OKa3aJIM HMKAaKOFO BJIMAHUA Ha JelicrBue raMMa-syuel Ha 
Staph. aureus. Stor pesymbTaT NO3BOAeT MpeMNOMaraTh, YTO JA NpOABIEHUA 
paguocencuOusnusupyioulux cBolicTB y aFA B cycneH3uu Staph.’ aureus cyte- 
CTBeHHY!0 pOJIb WrpaeT He TONbKO HasHuHe rpynnupoBKH 


Wz 


—C 
SG 
NH — 
HO HW ee MpOCTPpaHCTBeHHOe OTHOIMeHHEe K (by paHoBomy KOJIBUYy. 
_ Mucrutyt cneunanu3zaunn u ycopepuleHcTBopaHHd Bpayert Toctynusio 
Coun, Bonrapusa 5 VI 1959 
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geugep,l.Crefinaton, Matep. mexy. Kondep. no atomn. sHeprun, 1955, 11, crp. 383. 
ite oP 0-G.e Bie DAH, al0ly 277,0(1955). Sit Rio b-e vy Chem: “Ber., . 91, 242 
(1958), ® H. Chambers, S. Russ, Proc. Roy. Soc. Med.,5, 198 (1912). °*® ® Pa- 
uwuuekul, H.Cananuenckaa, OT. Hodge, KOX, 28, 2999 (1958). 
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Jloxxayp AkawemMun Hayk CcCcCP oR | 
1960. Tom 132, Ne 5 


BHO®H3HK A} 


. 


r. E. ®PAJKHH u 10. 1. BAHELLKHH 


XAPAKTEP MOBPEXAEHHH BAKTEPHO®ATA Ty, 
MHAKTHBHPOBAHHOrFO TAMMA-H3J1Y4EHHEM, 


(II pedcmaeneno axademukom H. JI. Knynanyem 12 II 1960) 


B ocnope slyyeporo mopaxKeHHA OpraHH3Ma JIexKUT NepBOHAYabHOe payHa-| 
WMOHHOe MOBpexkKeHHe OuOMOrHYeCKHX CTPyKTyP, NPHBOAUee K HapyleHHIC} 
UX (PYHKUMOHAIbHOH MOJIHOMeHHOCTH. | 

BpiacneHve XapakTepa H M€XaHH3Ma MepBHYHbIX peakUMH JIyYeBOrO MOBpex-} 
yleHuaA OMOIOrHueCKUX CTPyKTYP BO3MOXKHO JIMLIb MPH YCOBHM HaXxOxKeHHA| 
3TMX CTPYKTYP B MOKOSINeMCa, CTaTHYeCKOM COcTOSHHH. CBOOOsHEI (BHEKIe-| 
TOUHbI) OakTepHotar C MNOJIHbIM OCHOBAHHEM MOXKHO pacCMaTPHBaTb Kak NOKOS-| 
ulyioca (HetpyHKIMOHUpyIouly1o) OMoNOrHyeCKy!O CTPYKTypy, MO3TOMy OH AB-| 
JIA€TCH OUCHb YAOOHLIM OObEKTOM WIA PeLWeCHHA yKa3aHHOH BbIINe 3alauH. 

B Hacrosilee BpeMA Mopdosoruyeckoe CTpOeHHe OakTepHaJIbHbIX BHPyCoOB} 
W3y4eHO JOcTaTOUHO MOLpobHo (?~"). BMecte c TeM JaHHble O BIMAHHH HOHH3H-} 
pytollero u3uIyYeHHA Ha MOpdouoruio (bara HW eFO OTACJIbHbIX SJIEMCHTOB (6ed-| 
KOBad OOON0"Ka HM BHYTpeHHAA cnupatb JLHK) B sauTepaType OTCyTCTBYWT.| 

STO OGCTOATELCTBO, a TAKXKE MPHBEMeHHbIe BbIe CooOOpaKeHuA NOOyAMIN| 
Hac MOBeprHyTb M3y4eHHIO JelcTBHe Y-H31yueHHA Ha CTPyKTYPHYy!O MoOpdo-| 
morvio (para. 

Cycneu3un dara Ty B cHHTeTHYeCKOH cpege Anamca c TuTpom 10'° yacTuu 
Ha | MI nogBepraiH BO3LeHCTBHIO Y-sy4¥aMH B 403ax 25; 50 u 100 TuIc. r (ucTou- 
HHK v3sryueHHa Co®; momHocTb o3bt 400 r/mun). B urTore paya OMbITOB 6pIIC 
yCTaHOBJICHO, YTO OOJYYeHHbI€C BUPyCHble YaCTHIbl HHAaKTMBMPyIOTCA, Tepaa 
CBOIO CHOCOOHOCTb K penpoxyKuuH. HanOomee Onicrpo npollecc MHaKTMBAallHu 
MIpOHCXOLUT pH OOyyeHHUu cycneH3uu dara Zoson 100 Thc. r. C mocrosHHon 
BO BC€X ONbITAX 3AKOHOMEPHOCTbIO IPH STOM ose Yepe3 CyYTKH HHAKTUBUpyerTca 
99,98—99,99% uacTull B Mepecuete oT HeOOMYYeHHOFO KOHTpOA (T. e. B OOmY- 
YeHHOM OOpasiie 1—2 uyacruty us 10 THIC. CoXpaHsIoT cnocoOHOCTb K pelpo- 
AyKuUun). iii oe 

Hs o6u1yaenublx sto 030K OOpa3ioB dara MpHroTaBAMBaNU 3/IeKTPOHHO- 
MUKPOCKoMMyecKHe pemapaTbl MO MeTOMy KalebHOrO WMasH3a, mpelloxKen- 
Horo A. E. Kpucc, B. HW. Bupwo3o0son u M. A. 3omKopepom (1). uKcalnio BH- 
PYCHBIX YaCTHI OCYUIeCTBIAIM B Mapax Terpaokcuya ocmus. Ilocme cyrounore 
WMasu3a MpelapaTbl HalblAM NadwatueM HW 300TOM NOx yruom 15—18°. 
Vcceqopanve Mopdouoruu *baroBpixX YaCcTHIL MPOBOAMIH Ha 3IEKTPOHHOM MHK- 
pockone YIM-100. C wenbio KomMueCcTBeHHOrO aHasH3a MOpdouorMyuecKuXx M3- 
MeHeHHM BUPYCHbIX YaCTHI, MOACUMTHIBAIM YHCIO NOMHOMEHHbIX (OPM Ha dJIeK- 
TPOHHOMMKPOCKONMYeCKHX MpemapaTax OOMyYeHHEIX MH HeOOMyYeHHIX (baros. 
B pesyibraTe mogcueta OblJIO ycTaHOBJIeHO, YTO UMCMO MOpcOMOrM4ueCKH MOWHO- 
W€HHbIX YaCTH B OOOMX OOpasllax OfMHaKOBO. Ha puc. | npesctaBueHbI 31eK- 
TPOHHOMUKPOCKONMYeCKHE MpenapaThl, NOATBEP*Aalollve STO 3akNNOUeHHe. - 

{3 conocraBsleHHA 3JIeEKTPOHHOMMKPOCKOMHYeCKHX MpenapaToB O6.1yYeHHELX 
M KOHTPOJbHbIX (HHTAKTHBIX) (aroB CeLyeT, YTO WyyeBad MHAKTHBALUA Oak- 
TePpHaJIbHbIX BUPyYCOB He COMPOBoxaeTcA JesuHTerpalveH mopdonoruyeckoli 
CTPpyKTypbl (baroBbiX KOpNyckyJ. | 
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Puc. 1. Moptonorua dara Ty. @ — char MHTAKTHHA (Heob i 
2 yueHHblit — KoHTponb); 32000X3 
6 — ar yepes cyTKu nocae o6myuenua Zo30H 100 tric. r HORE NS ‘ 


Puc. 2. Mophonornsa uute HK dara Ta. a — HeOO/yYeHHbI (KONTPOJbHbIM) ar, MoABepruy- 

Thi TemMepaTypHomMy WOKy; BHAHbI HATH, o6pasywulue ceTb; 35000; 6 — o61y4eHHBIH car 

(y-u3yyenne, zo 3a 100000 1), NoJBeprHyTblit TemnepaTypHOMy WOKy Ha 3 cyTKH mocae payvae 

IiMoHHoro Bo3selicraua; 35000X ;¢ — HHTH HeoOsyyeHHOrO (KOHTpombHoro) cara nocme oOpa- 

GoTKH Mpenapata depMeHTOM jlesoKCHpHOoHy Kneasoli (konWeHTpauua pepmexta 100 pr/MJ, 9KCO- 
suuua 1 ac); 35000 


AH, 7. 132 Ne 5, PpagKun, BuneyKuh 


f 


Takum OOpa30M, Ha OCHOBaHMM 9THX JaHHbIX MOXKHO MpekNOMOKUTb, 4TO 
paccTpolicTBo penposxyKUMOHHOK dbyHKUMM y OOyYeHHDIX cbaroB OOycOB.H- 
BaeTCA paylHallHOHHbIM IOBPexKJeCHHeM BbICOKONOJIMMePHBIX KOMMOHeCHTOB BH- 
PyCHbIX YaCTHI, Oe3 HapywieHHuaA UX MOpdomoruyeckoro eMHCTBA. 

OJHaKO, KaK M3BeCTHO, penpokyKUMOHHAad (PyHKWMA y cparoBplx yacrHll Ocy- 
WWECTBUIACTCH TCHETHYCCKMM MAaTePHaJIOM, HaXOJAWLMMCA BHYTPH TOJOBKH BH- 
pyca. IIpu pasppipe rooBKH B pesyJIbTaTe OCMOTHYeCKOrO WIOKa HIM BOseli- 
CTBUA Apyrux PakTOPOB BO BHELIHIOWO Cpey H3JIMBaeTCA ee COepxKUMOe, HMEIO- 
ee BU HUTe. C MOMOMIbIO JJIEKTPOHHOMHKPOCKOMMYeCKOrO MeTosa YuIbAMCOM 
u Mpasep (*) Obiia H3y4yeHa MOpdouoruA sTUX HUTeH HM WOKa3aHO HamHuHe 
B Mx cocraBe JTHK. Bosuukaert Bompoc, uTo »*xe MPOMCXOANT c reHeTHYeCKMM Ma- 
TepHaJOM y HHAKTHBMPOBAaHHbIX OOy4YeHHeM (aroBblxX YaCTHIL: MosBepraercs 
JIM OH pafMal\MOHHOH JecTpyKUHM WIM %Ke COXpaHAeT TakylO %e MOpdosorn- 
‘yecKy!0 (POpMy, KaK HW y KOHTPOJIbHBIX, HEOOJIYYeHHDIX, (ParOBbIX UaCTHIL. 
| Ilyrem ucnomb30BaHHA MeTOa 3aMOpaxKHBaHHA M BbICyWIMBaHuA cbaroBbIx 
KOpMyCkyJI B BakyyMe HaMMH Opblula H3yyeHa MOpdouornyecKad CTPyKTypa HUTeL 
JUHK y o6syyuennprx uv HeOOy4eHHEIX BUPyCHBIX UaCcTHIL. 

C Uebio W3yYeHHA COZepxKUMOTO TOJOBKH MHTAaKTHbIX (KOHTPOJbHBIX) H 
OOJIYYeHHEIX (Paros ObIJI HCMOML30BaH (PeHOMeH TeMMepaTyPHOTO WOKa, 3aKuI10- 
YalOUMHCA B BbICBOOOKMeHHH TeHETHYeECKOFO MaTepHasla pu ObICTpOM 3aMopa- 
X%KMBaHMM cycneH3sHi BupycoB. B pes3ysipTaTte OxsaxKeHHA MeJIKHX KaneeK 
(cpeqHHi Wuametp 40 ») cycnen3nh qo —196° c nocmenyromlel cy6muMallHel ux 
B BakyyMe Ha 3JIEKTPOHHOMHKPOCKONMYeCKHX Mpenapatax (nocme HanmbWwieHHa 
MaalWeM WU 30J10TOM) BbIABJIAIOTCH HUTeBHAHBIe cTpyKTyppl. Ja ycraHosue- 
HUA HaJIMUMA B STHX CTpyKTypax JLHK mpenapatsl HHTAKTHbIX WIOKHPOBaHHbIX 
(barop OOpaOaTHIBaIH Mes0KcCHpHOoHykuea3on. 

Ha puce. 2 npeycTraBieHa 3JIeKTPOHHOMMKPOCKOMMYeCKad KapTHHa HUTeli 
JIHK, BoryemeHHpix H3 OOJTYYCHHbIX M KOHTPOJIbHbIX (aroB, a TakxKe HUTel 
JTHK KouTposbHbix WIOKMPOBaHHbIX aroB nocsie OOpaOoTKH e3s0KCHpHOOHyK- 
easou. 

V3 paccMorpeHua 3JIeKTPOHHOMHKPOCKONHMYeCKHX MpenapaToB cleqyer, TO 
mMopdosornyeckan cTpyktypa HuTeH JIHK, BbIqeeHHbIxX H3 OOJYYeHHBIX cparos, 
CYIILeCTBEHHO He OTMMYAaeTCA OT MOPPOJOrFHH HUTeH KOHTPOJbHBIX Paros. Bmec- 
Te C TeM, NO], BIMAHMeM cbepMeHTa Je3s0KcupHOonykKueasbl HUTH JLHK nogBep- 
raioTca ecTpykKWuu. 

Takum oOOpa30M, HapylleHve penmpoxyKUMOHHOM PyHKWMH y OOJyYeHHbIX 
dbarop (B ONpeseseHHOM AHana3zo0He 203, BIOTb AO 100 ThIc. r) He cCompoBox- 
JlaeTCA H3MCHEHHAMH MOPGONOrHH HH OeKOBOTO *yTApa, HH reHeTHYecKOrO 
MaTepHalla BUpycHOH uwacTHUbI. CieqopaTebHO, MpWuMHOH HapylieHua 
(pyHKIHOHAJIbHOM MOJHOWeHHOCTH (haroBbIX KOpMyckyJI NOX BAMAHHeEM MOHH- 
BUpYIOlleH palvallu ABMIAeTCA MOBPeXKTeEHHE OTACMbHbIX BbICOKOMOMUMePHbIX 
KOMMOHEHTOB BHPyCHbIX UaCTHIL Ha MOJIEKyJIAPHOM yPOBHe. 


Tlocrynusio 
5 II 1960 
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r. 1. PAMEHCKAGS, H. B. 3BAPCKMH u JI. C. MHJIBMAH 


HYKJIEMHOBbIE KMCJIOTbI WIEJIKOOTAEJIATEJIBHBIX DKEJIES 
TYTOBOTO WIEJIKONPAA 


(IIpedcmaeneno axademukom A. H. Onapuxem 20 II 1960) 


IllenkoorzenuTenbHad 2%ele3a TyTOBOrTO werkoNpaga (Bombyx mori L.) | 
CHHTe3HpyeT B OCHOBHOM [Ba THMa OeIKOB: PHOPOHH, OOpasyioulNlica B 3ayHek 
yacTH %Keslesbl, M CepHIMH — OOpasyroulHiica B pesepByape. Mlenkooryzenutenb- 
Hand 2Kelle3a 3HAYHTeIbHO YBeEJIMUMBaeTCA B pasMepax B TeyeHHe V Bospacta 4H | 
JJOCTHTaeT MAKCHMaJIbHOTO pa3sBUTHA KO BPCMeHH 3aBMBKH KOKOHAa. Poct xese- | 
3bI IPOMCXOAMT MCKJIOUNTEIbHO 3a CUeT YBeJIMYCHHA Pa3MeEPOB KJIeTOK, YHCIO | 
%Ke K/leTOK He H3MeHseTca (1). CellepHupyloulve KIe€TKH XKesesbl MPH 9TOM JO- | 
cruraror 500—700 » B AuaMetTpe. SHaUHTeIbHO KpyNHee CTAHOBATCH HU KJIeTOU- | 
HbIe Apa, KOTOPbie OOpa3yIioT IMpOKHe OTPOCTKH HM IIPHHMMAIOT BeTBHCTYIO (bopmy | 
(SHJOMUTO3Had NOWMNIONAMsaNuA). Uncno ApbueK yBeJIMYHBaeTCA B HECKOJIb- | 
KO pas. 

Llvroxumuueckue Ha6sogzeHua (?,3,1°) noKa3bIBaloT, YTO WHTOMNAa3Ma IWeKO- 
OTIeIHTeEIbHOM KeNe3bl TYTOBOFO WemKONpsAga Oorata PHK, sto noszTBepxjaer- 
Ca HW OHOXUMNYeCKHM UccuIeqOBaHHem Jlentoce (*). 

Bmecte ¢ TeM KOJIHUCCTBEHHBIX ONpeneneHuH JLHK B wesmKooTazenHTeIbHOM 
*KeNe3se TYTOBOFO WeKONpALa He MPOW3BOAMMOCh, He UCCMeEMOBaNach TakxKe U 
]MHaMuKa cogepxanva PHK Bo Bpema ee pasBuTua. B muTepatype oTcyTcTBy- 
1OT JaHHble WU MO HYKJICOTHAHOMY COCTaBy HYKJICMHOBbIX KHCJIOT WesIKOOTZeuH- 
TeIbHOH 2Keesbl. OTOT MOcMeqHHM BOMpOc MpelcTaBAeT OCOObIH MHTepec, no- 
CKOJIbKY 3a,HHM OTe *KeMesbl OOpasyeT MOUTH HCKJIOUMTEJIbHO (UOpPOHH We- 
Ka, a peseppyap — cepHiuH. Tak Kak 9TH OeKM NO AMMHOKHCJOTHOMY cocTa- 
BY OTJMUaIOTCA Kak [pyr OT Apyra, Tak H OT JPyrux GeKOB WeKONpAa, MOXKHO 
OblIO OXKUTaTb UM OCOOeHHOCTeli B HyKMeOTHAHOM cocTtaBe PHK, coorsercrByto- 
WLMX OOpa30BaHHIO Pa3HbIX OeKOB. 

MatepHaloM UCCeqOBaHHA CUYKHIN Ba JMNMOMTHbIX mMapTeHoreHeTH- 
yeCKUX KIOHA WeIKoNpaa — KioHbI VI u 167,— a Takxe ru6puz BK x YC-l. 
Hccneqopanu cojlepxkaHve HYKJICMHOBBIX KHCJIOT B Ce€PHIHHOBOM M (uOpon- 
HOBOM OTJelaX IICJIKOOTICIHTeIbHOH Kele3sbl B Hayane HW B KOHLe V BOs- 
pacra. IenkoorzenutTesbHbe xKee3bI KIOHOB 167 u VI OplIH Ham m106e3HO 
mpenoctapenbl B, JI. Acrayposrim B T6unucn. @uKcupoBaHHbtt 96° cnupTom 
MaTepHadI mepeBosHid B MockBy, HM B HEM OnpeseaIM CofepxKaHve HyKJIeHHO- 
BBIX KucoT. Tycenum ruOpugqa BK x YC-1 nowyyanu us naBunbona wenKo- 
BOCTBa Bcecoro3Ho BbICTaBKH JOCTHXKeHUM HapOAHOoro xossiicTBa U OOpabaTEI- 
BaJIH TAKUM 3Ke OOpasoM. CBexkue Kesesbl BSBCLIMBAaIH Nepes dbukcalne. B Tex 
HEMHOFUX CJlyyaax, KOra MPH UCMOMb3SOBAHHH KOHAJIbHOTO MaTepHasia *%KeWe- 
3bI HE yJlaBaJlOCb B3BECHTb Nepel *PUuKCallMeH, MepecueT Ha CbIPOM BEC MPOH3BO- 
AMJIM Ha OCHOBAHHM CpeqHUX BeJIMYMH M3MCHEHMA BeCa KeMe3sbl MPU CuKcalnH. 
B HeCKOMbKUX 2*KeNe3ax Obl OMpesemeH MU cyxol Bec. Ha 3TOM OCHOBaHMH Cie- 
JiaH MepecueT cofep%kaHHA HYKJICMHOBIX KHCJIOT Ha CyXOM Bec. 

Pa3nedeHve HYKJe€MHOBBIX KHCIOT MpovsBo_uH mo merogy Ilmugra u 
Tauraysepa (°). PHK onpegenanu mo meutose Meroyom Meti6aym (°), THK — 
MO Je30KCHMeHTOse MeTOZOM BeG66a u Jlesn (’). 
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Jia uccieqoBaHua HyKseoTHAHOrO coctaBa PHK ppilenanu v3 cBexeno- 
JIYYeHHBIX wees TyceHum ruOpuyya BK x YC-1 no Kep6u (8) orzenbHO us. 
(HOpOMHOBOrO HM CepHILMHOBOrO OTAeOB 2%KeesbI B KOHIe V Bospacta. Bprle- 
JieHHbIe Mpenapatst PHK pasyzenimu Ha BbICOKO- H HA3KONOMMepHyto (pakunu 
(°,°). Hykneorugupli cocras PHK onpeyensu Merogamu ameKTpodopesa (12): 
M Xpomatorpaduu Ha Oynare (!”) Kak B TOTAJIbHBIX MpenapatTax, TaK HM OTIebHO: 
B BbICOKONOJHMepHOK WH HH3KONOMMepHOK dbpakuuu PHK. 

PesyubTaTbl cofepxanua PHK u JIHK npegcrapnenn B pacuere na ofny 
ocoOb (2 xKevlesbl), B MHJIIurpamMax Ha 100 r cpIporo Beca M B MpOWeHTax OT 
cyxoro Beca. Hykseoruyqupi cocTaB — B MOJAPHbIX MpOleHTax KaxKOrO HyK- 
neoTusa. 


P Ta6auna ft 
Comep2kanve HYKJICHHOBBIX KHCJIOT B WeAKOOTJeIMTeIbHOH 2eese TYTOBOrO WeTKONpsza 


> ei ld it od a 
2 (2) O = © O = © oO 
Teitdecl Mee Ullas ee heen) eae ee ee 
° S) ° ) ; ° ° 
1) | Se 5 5 = 5 5 aM 
Otgen xxemespr| Bospact ryceHuith N4 4 10 <4 <A 1 M4 < Lf 
B Mr ua 100 r B mr Ha 100 Tr cyx. B pr Ha 1 oco6b 
CbIp. Beca Beca 


PuH60HYKMCHHOBAA KUCIMOTA 


Mu6ponHospli Hayao V 668 |709 |1194* |4470) 7560 | 9800*| 4145 | 122 | 366* 
Konen V 950 |990 |1103 |6340/10550 | 9060 | 4000 | 7239 | 2750: 
CepHiiHHoBbllit Hayao V 756 |832 | 648* |2345) 3440 | 2290*; 120 | 120 | 4124* 
Konex V 447 |3801 | 195 |1290) 1260 | 690 | 2640 | 2600 | 1408 


AHesokcuHyKmAeuHOBAaA KHCWUOTA 


OnOpounospl ii { Hayao V 94,0|147 | 192* | 628] 1565 | 1580*] 16,2] 25,4) 59% 
{ Konen V CAe3i26, 0 2291 2808 — 144 492 — 

CepHitHHoBblit } Hauano V 67,8/91,5| 106* | 220} 378 SiGe alka ss}52 21* 
'Konen V 125319450) 4630138,2) 57,6 | 06,0 1 Ck Wakes Gales 


* )Kesesbl HCcleqoBasuch Ha 3 ReHb V Bospactae 


Kak mokas3pipaet Ta6s. 1, cosepxxanue PHK B mesKOOTIJeHTeIbHOH *Keme3se 
OUCHb BEJIMKO, YTO OCOGeHHO KOHTpacTupyeT C HH3KHM cOsepxaHvem Kak PHK, 
tak u JIHK B meno rycenuue (7%). B duOpoMHOBOM oTJeWIe Kee3bI, B OCOOeH- 
HOCTH K KOHILy V Bospacra, cogepxaHue PHK ua cyxol Bec Joxogut Jo 10%, 
YTO, IO-BHJMMOMY, OTPpaxKaeT HHTCHCHBHO MPOMCXOAMMH mpollecc OMOcuHTesa 
OeIKOB IeKa, JOCTHaloululi HAMOObIUNeH AKTHBHOCTH B 9TOT NepHog. B cepunu- 
HOBOM OTJlele yxKe B Hauasie V Bospacta npouweut PHK na cyxoH Bec B 2—3 pasa 
HWKe, 4eM B (PHOpouHOBoM. K KOHILy Bospacta OH ene cHHxKaeTcA. IIpomenTHoe 
comepxkanve JIHK jopombHo BbICOKOe B Hayasie BO3pacTa, OCOOeHHO B (uOpou- 
HOBOM OTJele, K KOHILy BOspacTa CHW2KaeTCA B HECKOMbKO pas. C Apyrou cro- 
PpOHBI, OOujee KoMMUecTBO JIHK Ha ofHy OcoOb BOspacTaeT, ITO OTParxkKaeT mpo- 
TOMKAtOulyIOCA MOMMMIOMAM3AMIO KJI€TOK, MOCKOJIbKy HCO KJIETOK OCTaeTCA 
B 2Keylezse MOCTOAHHBIM (1). TaKHM OOpas0M, 9TH HalllH Pe3yAbTaTbI NOATBep- 
*KaroT JaHHble WHTOMOrMYeCKUX HaOsmofeHHH (?,3,14*%) i 

Bonee Hu3Koe COsepxKaHHe HYKJICHHOBbIX KHCJIOT B CepHUMHOBOM oTJese 
TO CPpaBHeHHIO C (HOPOMHOBLIM, BeEPOATHO, CBA3AHO C TEM, YTO CePHILMHOBHIL 
OTe, MpeBLIWaA moO pasMepaM @HOpOMHOBEI, MpOLyWMpyeT MeHbUIe OesKa, 
TaK Kak lleIKOBad HHTb cofepxuT 70—80% cudpouHa U AMI 20—30% ce- 
puuuuna (17). Kpome Toro, CepHUHHOBbIM OTJes COMepxKUT BABOe MeHbILe KJe- 
TOK, 4eM. PHOPOHHOBbIN, YTO TaK2Ke CKa3bIBaeTCA Ha COMepKaHUH HA Kee 8) 
Cumxkenue coflep%KaHHA HYKJICMHOBLIX KHCJIOT K KOHILY BO3pacTa B CepHIIMHO- 
BOM OTJIesle, HMerollee MeCTO HW B OTHOWIeHHH PHK, MoxkeT 3aBHceTb TakxKe U 
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oT TOTO, UTO CepHIMHOBHI OTe (pesepByap) *eesbl B STOT MepHOM COep- 
*KUT OCOGCHHO MHOTO GeKOBOrO ceKpeTa, OT KOTOporo He ylaeTCH u30a- 
BUTLCA MPH UCceLOBaHHU MaTepHadia. YuUTHIBAA 3TO OOCTOATEbCTBO, MOXHO |} 
nojaraTb, YTO COsepxKaHve HYKJEMHOBLIX KHCOT B TKAHM COOCTBEHHO 2KeJIeSbl 
ene Bblle., B pa3sHbix moposax HW KOHAX IWeIKONpPALa PesyIbTaTbl HECKOJIbKO 
Pa3IM4HEI, OLHAKO OOIMIMe 3AKOHOMEPHOCTH OJHOTHMHEI. OAHOK u3 NpH4HH MO- 
POMHEIX PpasIHUM MOXKET ABATCAH HEOMMHAKOBOE YHCIO KeTOK B UIeKOOTAC- 
JIMTeMbHOH 2KeMese y PasHbIX Mopog ('). 


Ta6nuna 2 


Hykneotmgupiit cocras PHK meJKooTseavTevIbHBIX 2Kee3s TYTOBOrO WeIKOMpAaa 


ComepxaHue. Mos. % 
Merox pa3feueHua Ilyp |A+Y 


KJICOTHAOB cee 
HY q of | r i | y Map. 4|\ayene 


Ilpenapat PHK 


‘TorasIbHbIn MpenapaT us ry- 
cenum, V Bospacta Ilo Maraganuxy | 25,6] 29,5 | 20,7 | 24,2 | 1,22 | 0,99 

Vis duOponHoBok uacTH WeJ- 
KOOTJICNMTCIbHBIX Kees 


TOTAJIbHBIM » » 25,4) 2054 | 2oses 2a, Oe mele dlOn | NOnees 
BbICOKONOIHMepHad (ppak- 
WHA Ilo Cuuty 25 GEO 422) Salar fallen a ORO 
Hu3KONONMMepHad dpak- | Ilo MarasaHuky | 25,8] 28,8 | 23,4 | 22,0 | 1,20 | 0,91 
WHA » » PATS Zo, Ouh 2a OM ci ecm Ono 
VWs cepuiuHoBok uacTu we.s- 
KOOTACJINTEJIDHBIX Kees 
TOTAJIbHbIH » » Pa Died wp ray eee | hoAVA IO), Ss 
BbICOKONOMHMepHad (ppak- 
uA » » PAP PsA \PAllates || ACA | Ae |) aL OW 
HH3KONOJMMepHad (ppak- 
WHA » » 226i ile ten) Zoomle2e 4a el OOM mOsm 
TotatbHbii mpelapatT, KOHelL 
V sospacta; cpequee (1%) Ilo Cmuty 23, 9WEZ85 48 Chine ye2os9) | Ae OOMnOnge 


TotambHbl mpenapat; cpeyz- 
Hee 43 17 IIpelapaTos pa3- 
Horo Bospacta (18) » » DAS eZOnO mle 22 onl | eee Oley 


B ra6a. 2 KpoMe HOBbIX JAHHIX Mbl IIPHBOAUM TakxKe CpeMHHe BEIMYHHDI VIA 
HyKJeoTHyHOoro cocrasa PHK tTyToBoro wenkonpsqa, BbIuMCIeHHbIe Ha OCHO- 
paHuu 17 npenapatos PHK pasupix BospacToB, B3xATbIe H3 Halle mpesbiqymert 
padotsi (**), MOCKONbKy TOra MbI y2Ke NPHUWIM K 3aKJIOYeHMIO, UTO HYKMeOTHI- 
HbIK coctaB PHK He MeHsetca B mpollecce OHTOreHe3a. 

B HacTosuel paOotTe MbI He Hall OTIM4MM B HYKJICOTHHOM cocTaBe mpe- 
mapatos PHK, BpiqevieHHbIX 43 OOOUX OTIEMOB IWeNKOOTICMHTeEIBHOH 2KeNesbl, 
ot PHK, nowyyeHHow 43 WeKOBMYHOrO YepBA B WeOM Kak B V BospacTe, 
Tak M Ha ApyrMxX cTaqMAX pa3sBHTHA HaceKkomoro. He o6Hapy2xeHO Takxe 
KaKMX-1HOO pasiuuMi B HYKJICOTHAHOM cocTaBe BbICOKONOmMuMepHOl PHK 
CepHUMHOBOrO HW PHOpOMHOBOTO OTAeNOB *Kemesbl. OgnHako, Tak Ke KaK H 
B TKaHAX MJJeKOMHTaIomIMx (°), OTMeyeHa HeKOTOpad pa3Hulla MexKLy 


HYKJICOTHAHBIM COCTABOM BBICOKOMOIMMepHOH MM HM3KONOMMepHOl dpak- 
mui PHK. 


CofepxkaHve BbICOKONOMMepHO dpakuun PHK gu6pounoporo orjena 
2#ee3bi COCTAaBIAeT OKOMO 80% K OOueMy KONHYecTBy PHK, 7. e. KommuectBeH- 
HO€ COOTHOMICHHE BbICOKONOJMMepHOH WM HU3KONOUMephok PHK B mienmKo- 
OTAEMMTEIbHOU rKeslese WeKOMpAa Takoe Ke, KaK B OpraHax MJIe@KOMHTAIO- 
mux (°). 

ABTOpbI BbIpaxkaloT rviy6oky1o GaroxapHocrb un.-Kopp. AH CCCP B. JI. Ac- 
TayPpoBy 3a IIpefOcTaBeHHe KOHAIbHOTO MaTepHaJia H 3a WeHHBIe COBeTHI Mp 
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oOcyKeHu padoTHl, a takxe M. A. Sapeyanckoli 3a mpesocraBienne ryceHuL 
| ad BK x YC-l. 


UucrutyT mopcosornu 2nBoTHbIx uM. A. H. Cesepuosa Tloctynuao 
Axkaylemunu rayK CCCP 16 II 1960 
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Jloxnuagn AkaweMua HayK CCccP 
1960. Tom 132, Ne 5 


QIKCHEPHMEHT AJIBHAA MOP®OJIOlTHA 


JI. B. AXABAJI3E 


PACNPEXEJIEHME PMBOHYKJIEMHOBOM KUCJIOTHI 
MPH 3A)KHBJIEHHH PAHbI B NOBPEXKAEHHOM MHMOKAPJIE KPbICbI 


(ITpedcmaeaneno axademuxom H. H, Anuukoeoim 23 I 1960) 


Visnectuo, TO pHOOHYKJIeCMHOBaA KUCJIOTA COepxKUTCA B OOIbIUIMX KOJIH- 
yeCTBaX B TEX KJleTKaX, Pe MPOWCXOLUT 3HadHTeIbHbI CHHTe3 OemKa (°°). Cro- 
COOHOCTb TKaHe K pereHepaluu u cnocoOHocTh K OOpas0BaHHio PHK HaxogaTca 
B TECHOM cBa3H. Tak, B perenepupylollel MeyveHu MbILIM OTHOMIeHHe PHK/6en0K 
BbIIMe, EM B HOPMAJIbHOM, NOCKOAbKy Mpu perenepauuN UseT YCHJICHHbIM CHH- 
Te3 Gemka (1°), [Ipu quaTepMokoaryJIAWMOHHOM MOBpexKeHHM MMOKapya KpBIC 
MIpOUCXOZUT Mpomecc HOBOOOPasOBaHHA CepAeuHOH MbILUMbI U SaxKMBJICHHEe PaHbl. 
Ilpu 9TOM B ONpeseeHHbIli MOMEHT BPCEMCHH HOBOOOPA3YIOTCA MBILMeYHbIC BOJIOK- 
Ha, KOTOpble 3aTeM JlereHepupyioT NOL BIMAHHeM pasBuTHA pyOua (32). 

SamaueH HacTosleh paOoTh Oniio MpocmequTb u3MeHeHHe Oaso0dusHH (cO- 
qepxanue PHK) B mponecce HOBOOOpa30BaHHA HU JereHepalluu MBILILLbI Cepzila. 
Coyepanne e30KcHpHOOHYKJIeHHOBOM KHCJIOTHI B pereHepupyroleH MbILUIe 
cepa OblIo OlucaHO Hamy panee (7). Mpmuma cepaija B HOpMe COep KUT HE3HA-= 
WHTeIbHOe KONIMUecTBO PHK. B HenospexyenHom cepnue PHK Bpiassaaetca 
B CapKOMa3Me, AJ PbUUKaX AJep BOJIOKOH CepAedHOK MbILUMbI H B WMTOMMIasMe 
KJICTOK COC MHHTCIbHOM TKAHM, COMpOBOKAIOWMX MbIWeyHEIe BOOKHa. PHK 
COCIMHUTEIbHOTKAHHBIX SJIEMCHTOB Cepslla BbIPaxKeHa OYeHb Ca6O — cylaGee, 
yeM B CapKOMIa3Me MbIWeGHBIX BOJIOKOH. PHK B mMuoKapie, B OTIM4Me OT CKe- 
JIeTHOH MyCKyJlaTypbl, Pe OHA KOHICHTPHpyeTcA B OKOMOAZepHOH 30He (3-5), 
paciipeyemaeTca MO BCeM JIMHe MbIWeyHOrO BONOKHA. Mpa cepa y *XMBOT- 
HbIX Pa3JIMUHbIX BYOB BCera COMepKUT Ooee BLICOKy!IO KOHIeHTpanuIo PHK, 
yeM CKeJeTHbIe MBI! (7°), B OMbITe HCMOIb3O0BaIHCb CepAa B8POCBIX GeuLIX 
KPBbIC, C NOBPe@KJeCHHEM, HAHECCHHBIM C MOMOMIbIO 2IeKTPOAMAaTepMOKOAry ATO- 
pa Ha CepequHe JIeBoro *KeyOUKa NO Halle MpexuHel MeToguKe (22), Tlonompir- 
HbIM MaTepHal OOpadaTbIBaJICA METHJIOBbIM 3eICHbIM — IMPOHKHOM, JIA KOHT- 
pOJIA Cpe3bl NpeABapuTeMbHO NOABepraluch OOpadoTKe cIOHOH, comepxKamleH 
pHOonyKleasy, pacTBopstiomyrio PHK. 

Yepes 1 yenb mocue Onepalun B OONaCTH NOBPexKJeHUA HAXOZATCA CHAbHO 
KOaryJIMPOBaHHble MBI, KOTOPble OOJIbWWeH YaCTbIO PasTeNIAIOTCA Ha OTIEIb- 
HbI€ OTPe3KH C rpy6O BbIpaxKeHHOM MonepewHoH ucuepyennocTh1w. B asTHx no- 
BPCKCHHBIX MbIMMCYHbIX BOJIOKHAaX peakilua Ha PHK 3HaunTebHO apye, 4eM 
B MbIUINax, OKPyKalowlux ouar NOBpexkeHuaA. 

YcusieHHOe CBASbIBAHMe KPaCHTeA XapaKTepHO WIA MapaneKpoTuueckoli 
TKanu (™); HakallMBalollMeca MpH Mapanekpose B KsleTKe WIM TKAHU HYKJIeH- 
HOBbI€ KHCJIOTLI OOYCJOBIMBAIOT YCHJICHHBIM CHHTeS Geka (15). B HauiMx onpiTax 
3HaUHTeIbHOe NOBbIMeHHe OasOuIHH B KOAaryJIMPOBaHHbIX MBbILeSHBIX BOJIOK- 
HaX H@JIb3A OOACHUTb TEM, YTO TKAHb NOBPExeHa OOpaTUMO, TaK Kak uCue3HO- 
BeHMe Aep WH HEKPOTHYCCKMe H3MCHEHMA B HEM CBUJeTeILCTBYIOT O ABJCHUAX 
koaryauuu. [loppiitienHoe cpoxcTBO K KpaCHTeIAM ONMCaHO TakxKe B OMNBITAX 
C rlyOokuM pasqpaxenuem HepBHO TKaHH (3), 

Yepes 2 Qua Mocme onepalu K BbillleomMcaHHOM KapTuHe npuOaBaserca 
HESHAYHMTebHAaA MHPMAbTpawuA Helitpodunamu. LnTonasma uelitpodbunos 
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B HOpMe OseQHO-posoBag; y HeliTpodusioB, NosBepratouluxca pacnazeHuto Ha OT- 
TebHbIe (parMeHThl, WATOMIasMa MouTH GeciwBeruas. 

Uepes 4 Ha Mocue onepaluu KapTuna B OOacTu NOBpexeHUA U3MeHAeTCH. 
CubHO MOBpexKeHHbIX MbILICUHEIX BOJOKOH, JalOW4X HHTCHCHBHYIO peaKkIHIO 
Ha PHK, 8B 30He MoBpexeHusaA OcTaeTCA HeEMHOFO, M OHM pactoularaiorca HeEsa- 
JleKO OT siMKapza. [lourn Bca OOacTh NOBPEXAeHUA 3allOJIHAeTCA NOJMHYKsIea- 
paMH, MHOrHe H3 KOTOPHIX paciaaroTca; JHMOUMTAaMH ,NOmMOacTaMu, PHCTHO- 
WuTaMu Hu duOpoOsacramu. Ecam uepes 2 AHA Nocre oMepauun 30Ha NoBpexye- 
HUA KasalaCb APKO-KpaCHOH 3a CyYeT HHTeHCHBHOM peakuuu Ha PHK B noppe- 
MKCHHDIX MbIWMCYHbIX BOJIOKHAaX, TO Yepes 4 HA OHA HMECT HEXKHO-PO3OBYy!O OK- 
packy, Tak Kak 3JIEMCHTbI COCAHHHTEbHOK TKAHU, 3aNOJIHHBIIMe OOaCTb TOB- 
pexleHua, O4eHb Ca60, Oas0husbubl. KeTKH COeqMHUTebHOM TKAaHUM, pacmo- 
JIOMKECHHbIC B PAaSJIMUHbIX YACTAX OUAra NOBPexKeHHA, PasMUAIOTCH MO CTeMeHU 
Oasodusnnn. Bce aeMeHTHI COCMHHUTEIbHOM TKAHM, HaxXOMaMMeca BOMM3H OT 
SMMKapa, PHCTHOMMTH! MU OCOOeHHO C*uOpoOsacTHI, OOMaaioT Sobel Gasou- 
| JiMel, vem c:uOpo6sacthl, 1eExKaline BOMM3H Ha KOHyca Noppexkyenusa. Bosmox- 
HO KJIETKH COCHHMTCIbHOH TKAHH, PaCMOO*KeHHbIe BOMM3U OT 9TMKapza — 
WIM Oolee MOJIONbIe, WIM OTIMUAIOTCA OosIee HHTCHCHBHBIM MpOMeCCOM CHHTEe3A. 
ABJeHHe HHTCHCHBHOrO pereHepallHOHHOTO Mporecca B cyOsluKapaqMalbHon 
30HE ONMCaHO B JIMTepatype (14). B Hallie onpite cyOamuKapyNasbHbI COM TaK- 
Ke OTMMYACTCA OT HHKEeMeKAUMX CMOeB MHOKapa Ooee NOBHILWEHHbIM Cojep- 
*annem PHK. 

Uepes 7 WHeH Nocle OMepaluu COeHHUTeEIbHAA TKaHb, 3aslerad MOULHbIMH 
MpocsOHKaMW M@xKLy KOaryJIHPOBaHHbIMV MBIIWeYHbIMH BOJIOKHAaMH, OMseTaeT UX 
HW OTOABUTaeT Ha 3HAUMTebHOe paccTOAHNe Apyr oT Apyra. Peakuua Ha PHK 
B IMTOMMIAa3Me OOJIBLIMHCTBa KJICTOK COCQMHHTeJIbHOM TKAaHH OYeHb cab6aa — 
ropa3y0 cylaOee, EM B HENMOBPeKMCHHEIX MBIMWeGHEIX BOTOKHaX. McKsmroyeHue 
COCTABJIAIOT JIMMOUMTH, WeExKallNe HeaIeKO OT S9NHKapa, WMTOMMIa3Ma KOTO- 
PbIX APKaa, H HECKOJIbKO MeHee Oa30cHJIbHbIe NOMMOMAaCTHI. OKOIO pactiayato- 
MIMXCA MbIMeYHbIX BOJIOKOH MHOFO NMFMCHTHBIX MMKpodaros. Cpequ MHOx«KeCT- 
Ba KJICTOK COCMMHUTEJILHOM TKAHH BCTPeualOTCA KJIETKH, ALPa KOTOPbIX NOXOKU 
Ha MbIIMeYHbIe, HO HECKOJIbKO Goble ux. [LuTOMNIa3Ma STHX KJIETOK Ca60 6a30- 
(UsIbHa; MO-BUAMMOMY, 3TO MHOONACTHI HIM CBOOOLHONexKallMe MBILMeUHbIe Apa. 

Yepes 10 qHeH moce onepaluu OouIbUIOM rpaHyJAUMOHHDIM Bas OTMEAeT 
30HY MOBP@EKICHHA OT HOPMAJIbHBIX TKaHeH. Kpome KuleTOK COeqMHUTebHON 
TKAaHM (THCTHOMMTHI U PuOpoOMacTh!) B PpaHyJIAWMOHHOM Bale HAXOAUTCA MHOFO 
MHOO1aCTOB, CBOOORHO JexKallux B BYE OTAEILHbIX KJIETOK MJIM OOpasyr1olHx 
were wenouku. Llvronma3sma MuoOmacToB HecKOIbKO Ooraye PHK, 4em wuTo- 
la3Ma KJIeTOK COeCAMHUTebHOH TakHu. Ha KOHWaxX KYJIbTeH MBILIeUHEIX BOJIO- 
KOH MOryT OOpasoBaTbCA KOMOOBUAHHIC HAMbIBbI CAPKOMMASMbI, KOTOPad HMeeT 
KOMKOBAaTOe CTpoeHHe HW B KOTOpOH PHK cojepxKuTca MeHbIlle, 4eM B OCTaJIbHOH 
qacTu BosoKHa. UacTb KJIeTOK B IEHTPaJIbHOM 30He NOBpexkTeHuA NOLBepraerca 
erevepalluu, pH STOM yBeIMUMBAeTCA Oas0pPUMA UX WMTOMNASMbI, WATOMIAs- 
Ma CTAHOBUTCA APKO-KpaCHOH HM CHJIbHO BaKYOJIM3MPOBaHHOM, Apa TakUXx KJe- 
TOK OOuIbUlelH 4YaCTbIO OYeHb MIOTHbIe. B 30He NOBpexkeHHA BCTpeyatoTca Tu- 
PaHTCKHe KJIETKH, HMEIOUMe HECKOJIbKO ALep HU WATOMMIAasmy Oovlee Oasocusibuyt0, 
YeM B KIeTKaX COCIMHUTEIbHOM TKAaHH. Takue KJIeTKH OMMCaHb! B MTepatype (?). 

Urax, uepe3 10 queli nocme onepaluu peakilMa COCMMHUTeEIbHOK TKaHH Ha 
NOBPOXeHHE BLIPAKaAeTCA B MOBHILCHHM Oa3s0—PUMM IWMTOMIA3MBI. Muo6sactol 
B 9TOT CPOK TaKxKe HECKOMbKO Oas0(puJIbHee, YeM B NpeWbiqyulMH. OTHOCUTeMbHO 
MBIMMeGHOM TKAHM MOXKHO CKa3aTb, ITO NO comepxKanuIo PHK oxpyxatoui ouar 
NOBpexKAeHUA MMOKAapA ocTaeTCA Oe3 U3MeCHEHUA, a OCTATKU KOary/MPOBaHHbIX 
MBIINeUHbIX BOJIOKOH B OWare NOBPeExKIeCHHA K STOMY BPeMeHH MOUTH MCyYesAaIOT. 

Yepes 13 gzneli nocme onepaluu OONacTh JeekTa CMOWIb 3anoHeHAa COeqH- 
HUTEIbHOM TKAHbIO, KOTOPad OPMeHTUPyeTCA NO HallpaBJICHMiO MbIIMECUHEIX BOJIO- 
Kou. Peaxuua Ha PHK B wuronmsa3me KJeTOK COCXMHUTEIbHOH TKaHH OYCHb 
cna6aa. OTTenbHbIe MHOONACTHI MH UX WeMOuKM Takx%Ke [a1oT caOy1o peakIHto 
ua PHK. K stomy cpoky mo oOuleH OKpacKe 30Ha NOBpPexKACHHA S3HAUMTEJIbHO 

1211 


cla6ee OKpalllena, YeM OKpy2KaloulHii ee MHOKapA. CreqoBaTeJIbHO, K 13 QHIO 

6as0cpusMA KeTOK COeAMHUTeIbHOM TKaHH WM MMOOMAaCTOB Mayaer. : 
UYepes 17 qHet nocme onepauu OOacTb jeekTa ganouHeHna yIJIOTHATOMLEH - 

Cat COCMMHUTENbHOM TKAHbIO, WHTOMIa3Ma KJIeTOK KOTOpOH Mourn OeciBeTHa HIM 


O¥eHb c1a60 posoBan. Muo6™acTbl, KOTOPbIX HeEMHOYFO, CTaJIH HACTOJIbKO OKCH-— 


(PHJIbHBI, UTO TIOUTH HEOTMUYHMBI OT KeTOK COeqMHHTebHOH TKaHH. I]o-BH,MO- 
My, 4aCTb MHOOACTOB JereHepupyeT, a OCTAaBINHeCA IPMHHMAIOT y4acTHe B M0- 
cTpoeHuv pyOuoBoli TKann. Kak u B Ooulee paHHHe Cpoku, HaMOowee Oas0cpuib- 
HbIMH 3JIEMeHTAMH B 30HE MOBPEXEHHA OCTAIOTCA KJeTKM CyOsTMKapANabHOW 
3OHBI. 

Yepes 20 qHeli Nocle oOnepalluH COCHHUTebHaA TKAHb CTAHOBHTCA eLle 60- 
Jlee OKCHpuAbHOH. HenoppexkeHHble MbIILIIbI, OKpyKatollve 30Hy NOBperwk]e- 
HUA, B 3HAYMTeIbHOM Mepe TakxKe MoTepsuu cBo10 Sas0dusuto. Ilo coxepxaHH1o 
PHK unronsia3ma MuoOacToR IpHOlMKaeTCA K WHTOMMAa3Me KJIeETOK COeMHH- 
TeJIbHOH TKaHH. 

Yepes 25 quel nocse onepaluu B OONAaCTH edekTa Cpeqv MaCCbI COeMHH- 
T@JIbHOH TKAHM BCTPeuyaloTCA HOBOOOPa30BaHHble MbILeUHbIe BOJIOKHAa, COepKa- 
mue PHK B OoubuleM KOJIM¥eCTBe, YEM OKPyKalouive Oval NOBPe*K CHUA MBILL- 
Ibl H COCMMHUTeIbHaA TKAHb. 

B 6Oosee mo3qHNe CpoKH, T. e. vepe3 30—45 HEH Mocse Onepalluu, MpOoucxo- 
TUT JlaJibueliliee ynIOTHeHHe COCAMHUTeEIbHOM TKaHH WH OGefHeHHe ee pHOOHYK- 
JICMHOBOH KuCOTOH. HopooOpa30BaHHble MbINIeYHbIe BOJIOKHa TaKxKe TepsA!OT 
Oas0cpuJINiO, CTAHOBATCA OUeHb OJIEHO-PO3OBbIMH M CO BCeX CTOPOH OMsMeTaIoTCcA 
COCIMHHTeEJbHOH TKAaHbIO. 

MvokapJ KpbICbl, KaK UW J[PyPUX MJICEKOMUTAIONIUX, ABJIAACb BbICOKO (PU3HOMIO- 
PHYCCKHAKTHBHbIM HM OGNaat HA3KOH CMOCOOHOCTbIO K pelapaTHBHOH pereHe- 
pallu, XapakTepu3yeTcaA MaJIbIM ComepmaHvem PHK., 

IIpu noppexkeHuH MMOKapya UW 3aKHBJIeHHU paHbI comepxaHve PHK B TKa- 
HAX OUara TOBPpexKeHHA M3MeHAeTCA: KOMHYeCTBO PHK B MbIIIeuHBbIX SJIEMeH- 
Tax HM COCAMHUTCIbHOH TKaHH yBeuMunBaeTCca JO 10 WHA NOce Onepaunn. [lo-Bu- 
AHMOMy, 3TO yBeMueHHe PHK Ha panHnx CTaquax pereHepalluu Halo paccmat- 
PHBaTb Kak MpeMMOChWIKy WIA Hauasla CHHTe3a OeKa, TaK KaK pu NoBpexkye- 
HWM 3HaUMTebHaA YaCTb OeJIKOBbLIX MOJIeKyJI Oblia paspylwieHa. OWHakO yxKe 
yepes 13 qHel Mocse onepatun comepwanue PHK B MuoKapse u COeEAMHUTEIBHOM 
TKaHH yMeHbllaeTca, CHuwKaAcb oO 30 — 45 qHA Noce ONepanuu. McKsr04eHHe 
COCTABJIAIOT HOBOOOPa30BaHHbIe MbIINeUHbIe BOJIOKHa, KOTOPble Jake uepes 
25 WHeH Nocue NoBpexqenua cofepxat PHK u yrpayupawr ee, yerenepupya 
B Ooslee NO3qHve CpOKH. 


Mucrutyr MopdonoruH xuBOTHEIX uM. A. H. Cespeprosa Tlocrynuse 
Axkajlemuu Hayk CCCP 20 I 1960 
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PH3HOJIOLH A 


C. M. BEPEWJAPHH u H. A. CbITHHCKHH 


JEMUCTBHE TAMMA-AMMHOMACJIA HOM KHCJIOTbI 
MW BETA-AJIAHHHA HA JABHIFATEJIbBHY!IO AEATEJIBHOCTb 
WM BYUOIJIEKTPHYECKYIO AKTHBHOCTb TAHTJIMEB AHHEJINY 


(ITpedcmaeaexo axademuxom E. H. Taeaoecxum 8 II 1960) 


- B mocaequee BpeMA MOKa3aHO, YTO B OCYIIeCTBeCHHU NpoleccoB TOpMoxe- 
HHA B CHHalcaxX IeHTpaJIbHOH HeEPBHOM CHCTeMbl MPHHMMAaIOT yyacTHe y-aMHHO- 
MaCJIAHaA KUCOTA MW B-aJlaHHH, OOHapy2KeHHble B MO3rOBO TKaHH (1 8). Ycra- 
HOBJICHO, UTO 3TH BeLeCTBa BbISbIBAIOT YFHETeHHe PHTMHMYECKON 9JeKTpMye- 
CKOH AKTHBHOCTH He TOJIbKO Y MO3BOHOUHBIX (**) H GeCMO3BOHOUHBIX XXMBOTHEIX, 
oOlaqaioulux HepBHOH cucTemon (8,°), HO u y OesHepBHBIX OpraHH3MoB (2°,14), 

B HacTOAMeM COOOWMICHHH TpelcTaBJIeHbl aHHbIe O BJIHMAHMH -aMHMHOMac- 
AHOM KHCJIOTHI M B-allaHHHa Ha JBHTaTeJbHble aipdpekTbl H Ha OMOITeKTPHYe- 
CKY10 A2KTHBHOCTb aH vIHeB aHHeJIM, HMeIONLMX WenmoueuHyloO HepBHYyto CucTeMy. 

MetToyuxka. Onbirbl craBustuch Ha Jox*weBoM uepBe (Lumbricus terres- 
tris L.). CokpateHuaA 2%XKMBOTHOTO 3anHcbiBaIMCb Ha BpalliaiouleMcaA Oapa6da- 
He KMMorpada. JIA OTBeJeHHA NOTeHI{MaIOB JeHCTBHA OT HEpBHOH WenouKu 
MCHOJIb30BaJIMCb CepeOpAHBIe XJIOPHpPOBaHHble ameKTposH. MexaseKTposHoe 
paccrosHHe paBHamocb 1—10 mm. [lorenuMasbl DevcTBHA perucTpupoBasHcb 
YEPHHJONMINYIIMM ocuuTorpadom dupmpr AmpBap. UacrorHad xapakTepuctTu- 
Ka YCHIMTeIA Oblia paBHa O—75 ru. Veccseqyempire BellecTBa PaCTBOPAJIMCb 
B 0,45% pacrBope NaCl. Jima pa6OoTnt mMpuMeHAIHCb pacTBOpbI cJleqyrouleH 
KOHUeHTpalluu: a-amaHun 0,01—0,05 M u 0,5—2,0 M; y-amuHomaciiaHaa KHC- 
nota 0,01 M; nuxporoxcuy 0,05 M; auerunxonun 0,007 M. Sru pacrsoppl B 
06beme 0,05 MJI BBOJMIMCb B Pa3Hble OTAebI Tea WHBOTHOTO. B yacTu OMbI- 
TOB OCYIIECTBIANOCb HeMOCpeACTBEHHOe BOSACHCTBHe STHX BeeCTB Ha H30JIH- 
DOBaHHbIe yuaCTKH HepBHOM WenmouKH. 

Pes3syabTaTb. BBeenue y-aMHHOMaCJIAHOM KHCJIOTHI B FOOBHOM OTe 
(3—4-i CerMeHTHI) Tesla XXMBOTHOFO BbI3bIBaeT B TeyeHHe 10—15 cek. nosaBue- 
{He NepHCTasIbTHKU HM B OObIUIeH YaCTH OMbITOB OOe31BY2KMBaHHe XKMBOTHOLO. 
HemocpeACTBeHHO B OOJIaCTH BBeJeCHHA co3qaeTcA yyacTOK HeBOsOyAMMOCTH. 
3 JlauibHeliimeM Ha (OHe BHEUIHeH MaCCHBHOCTH %KHBOTHOTO OOHapy2KHBaeTcA 
IOBbIMMEHHAA BO3OYMMOCTb K pa3qpaxKeHHAM, OCOOeCHHO B XBOCTOBOM oOTjeue. 
30ccTaHOBeHHe J[BUraTeIbHOH dyHKUMH HaOmogaetca uepes 10—12 Muu. 
IpdbeKT TOPMOXKeHHA, BbISBAHHDIM MPHMeCHEHHeM y-aMMHOMACJIAHOM KUCJOTHI, 
{O2KHO CHATb MOUTH MFHOBCHHO BBeJCHHeEM PacTBOpa MMKPOTOKCHHA B FouJIOBHON 
‘oHell. [IpenBapuTembuble HaOJOJeCHHA NOKasayIH, YTO NMKPOTOKCHH CTHMyJIM- 
yer JBUTAaTebHy!O AKTUBHOCTb M TOHyc MyckysiaTypbI (puc. | A). - 

OnpiTbI NoKa3aJIM, 4YTO y-AMMHOMACJIAHaA KUCOTa XapaKTepH3yeTcaA aHTa- 
‘OHHCTHYCCKUMH CBOMCTBAMM M0 OTHOWeHHIO K alleTuxolMHy. M3 puc. | 5 
HHO, YTO BBEMeHHE AlleTHMXONHHA BHIZbIBACT YCHJIEHHE JBUraTebHOH aKTHB- 
[OCTH Ha (OHe MOBbIINeHHOrO TOHYCa MyCKyJlaTypbl; BO3elicTBue 'y-aMHHOMAaC- 
IMHOM KUCJIOTbI Cpasy CHHMaeT ToHyc M 3aTeM yepe3s 100 ceK. MomHOCTbIO M0- 
aBAer JBuraTembHbIe scdexTer (puc. | 5, 38). 

Bsejenve p-anaHuHa, Tak Ke KaK HM Y-AMHHOMACJIAHOM KUCJIOTHI, IPHBOAUMT 
- TOPMOXKEHUIO [BHTATebHbIX peak %UBOTHOrO. TOpMosHOH sidpexT yray6- 

1213, 


JineTCA C YB@JIMYeCHHeM KOHIeHTpalun f-alaHMHa. Bpejenve MHKpOTOKCHHA) 
CHHUMaeT TOPMOXKeHHE, BbIZBaHHOe f-a/laHHHOM, M BOCCTaHaBJMBaeT ABUTaTebHbIes 
@yukuun (puc. 1 B); p-alaHuH, kak WM y-aMMHOMACJIAHAA KMCJOTA, ABIACTCAS 
@HTarOHHCTOM alleTHJIXOJIMHa. i) 

Ilpu sekTpousHomorMyecKOM aHaJIM3e MbI NOJYYWIM WaHHble, CBUACTEIb- 
CTBYIOULHe O TOM, YTO y-AaMHHOMACJIAHAA KMCOTa HM y-aJlaHHH NOAaBJAIOT 6u0- 


qy 


i 
| 


| 


Puc. 1. 3anucb coKpailenuli xuBoTHoro. A — sdexT JelicrBHaA nMKpOTOKcHHAa. J — HOpMa; 

2—noce BBefenua B ronoBHoH oTgzet 0,05 ma muKkpotoKcuHa (0,05 M). Bb — 9ddext | 
B3aMMOJeHCTBUA ALeTHJIXOMHA, 'Y-AMMHOMACAAHOM KHCJIOTh! H MMKPOTOKCHHa Ha JIBHXKeHHA | 
nox fesoro ueppa: J —HopMa; 2—noce BBezeHuA BromoBHOK oTgzel 0,05 Ma alleTHIxomHHa | 
(0,007 M); 8 mnocne BBeqeHHa B ronoBHow oTyen 0,05 MI Y-aMHHOMAaCIAHOM KUCJIOTEI i 
(0,01 M) (yrHeTrenue Ttonyca uw uepes 100 ceK. ucyesHOBeHHe PHTMMUeCKHX COKPpanleHHH); | 
4—nloce BBefeHHa B romoBHoH ormen 0,05 ma muxporoxcuHa (0,05 M). B— adext | 
B3aHMoyelictBua B-alaHuHa M MuKpoToKcuHa: /—HopmMa, 2—Mocme BBeeHHA B POJIOBHOH | 
oTne1 0,05 ma B-amannHa (1,0 M); 3—nocae ppezeuHa B romoBHOu orfen 0,05 MJ MMKpO- } 
toxcuHa (0,05 M). Ormerka ppemenu 10 cex. CrpeaKu yka3bIBaloT MOMCHT BBeJeCHHA BeMeCTB | 


A [0026 


@ 


2 Hh laa eA Ne 


Puc. 2. Norenuuan AelicTaua HepBHol WenouKu Ox TeBOrO yepBA B OOaCTH BbezeHHA NpH- 

MeHSIEMBIX BenjecTB. A—yw3MeHeHHe MOTeHIMaIOB Mo_ BAMAHHeEM Y-aslaHuHa: J — HopMa; 

2—nocne ppefeHua fP-anannHa (1,0 M); 3— nocne BBeyenua muKpoToKcHHa (0,05 M). 

Ormetka ppemenu 1 cex. 5 — v3MeHeHHe NOTeHWMAOB NOA BMAHHeM ¥-aMHHOMacuTAHOL 

KUCHOTHI: J —HopMa, 2— Mocse BBeJeHMA Y-aMMHOMacnAHOK KucnoTH (0,01 M); 3 — BcnB- 
Wika MOTeHUMaNOB AelicTBHA, JuAlanca 10 cex. Ormerka Bpemenn 4 cex. 


SJICKTPHYeCKY!O AKTHBHOCTb HepBHOM Wenouku yepBeli (puc. 2). BuisBannaa 
AempeccusA CHUMaeTCA BOsLeHcTBHeM MMKpOTOKcHHa. B cBoiww oyepesb, NUKDPoO- 
TOKCHH YCHIMBaeT (POHOBYIO SIeKTPUYeCKy!O AeaTebHOcTb (puc. 2 A, 8). To 
XOAy HaOs0JeHuA OblWwio OOHapy2XeHO, YTO NPM BOCCTAaHOBeHHH ABuraTeIbHOH 
AKTHBHOCTH NOAB/IACTCA MOBbILEHHaA OMOSeKTpHYeCcKad JECATEIbHOCTb, BbIpa- 
*KalollaicA B Me€pHOAMYeCKUX BCIBIMIKAX BONH BosOyxKZeHua (puc. 2 B, 3), 

Haswune TOpMoxKeHuA [BUPAaTebHBIX aKTOB UM Jenpeccuu Onos1eKTpuyecKo 
AKTMBHOCTH HEPBHbIX QI€MCHTOB OpIOuWHOM WenoukH yepBel mpu Bo3szelicTBHU 
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AaMHHOMACJIAHOH KMCJIOTbI H B-anaHuHa, MO0-BHXHMOMY, CBHJCTCJIBCTBYET O TOM, 
O 9TH BEULECTBA BJIMAIOT Ha OOMeHHBIC MIpOwWecchl B HepBHOH CHCTeEMe BbICIUHX UH 
M3IUHX 2KAHBOTHBIX CXOJHO. 


@Mu3nomormueckut nucTuTyT um. A. A. YxTomcKoro Tlocrynuso 
JlenHuurpagckoro rocyzapcTBeHHOoro yHHBepcuTeta 15 I 1960 
um. A. A. )KqaHosa 
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Jloxxagn Axagemun nayx CCCP | 
1960. Tom 132, Ne 5 | 


PH3HOJOLH Ai 


3. H. WIMHAT 


K MEXAHH3MY W3MEHEHHMM MPOHHLAEMOCTH 
BHOJIOTMHYECKHX BAPbEPOB TIPH CHYW)KEHHWH 
ATMOC®EPHOLPO JABJIEHHA 


(IT pedcmaeaeno axademuxon JI. C. Imepx 20 VIII 1959) 


B npenpiqymet padote (!) Hamu OnlIo NOKa3aHO, YTO CHM*KeHMe aTMOCHep-k 
HOrO JlaBJICHHA BbISbIBAeT 3AMETHOE MOBbILMeCHHE MpPOHHIaeMOCTH TeMaTO-3HIe-l 
(banMuecKoro M TemMaTO-odrambMuyeckoro OapbepoB Ain P*. | 

Uccneqopanun Petixapara (*) Takxke moKa3aJlIH, 4YTO ObICTpOe CHHKeHHe} 
aTMocepHOrO aBJICHHA BbISbIBAeT yBeNMYeHMe Tepexofa paModpocpopa By 
JIMKBOp MH B Moar. MuHTepecuo, ¥To Takoe MOBHILMeHHe MpOHMIaeMocTH Oapbepa | 
JWIMTCH OY€Hb HeAOITO MH BCKOPe Nocse BO3BpaTa K OObINHOMy aTMOciepHoMy } 
WaBJleHHio HOpMadM3yetca. BosHukaioujve Mp 2TOM MopdoulorMyecKHe U3Me-|} 
He€HUA B Cocyax Mo3ra Take BcKope HcuesaioT (°). OTH WaHHble corsmacyoTcaA) 
C MHOPOUHCJICHHBIMM BbICKa3bIBaHHAMH O 4pesBbualiHOH pe3sHCTeHTHOCTH OHO-| 
JIOTHYCCKUX OapbepHbIX CHCTeEM OPraHH3Ma MPH CaMbIX pa3JIMUHbIX BOSeCHCTBHAX. 
(2 a): ‘ { 

B wactosimeH paOoTe MbI NocTaBHsIH mepex coOok 3aqayy BbIACHHTb TIpH-! 
YHMHbI HapyWeHHA MpOHHIaeMOcTH OapbepHbIX CTPYKTyp Ha BbICOTe, a HMCHHO 
ONpeeIHTb, B KaKOH Mepe OHO 3aBHCHT OT CHHKeCHHA OapoMeTpHyeckoro aB- 
JIGHHA HM B KaKOH — OT pa3BuBaloOlelica pW 9TOM TuMOKCHH. C 3TOH LWeJIbIO! 
HaMH ObIIO MpOBeAeHO TpH CepHH OMbITOB Ha Kpbicax: I cep Hu A — ONBITHI! 
C KPpaTKOBPeMeCHHbIM IIOJbEMOM XKHBOTHBIX B OapoKaMepe Ha BbICcOTy 12 kM? 
(19 2xxuBotupix); I] ce p Ha — ombITHI C TaKHM %Ke pa3spexKeHHeM BOSLyXa B 
OapokaMepe, HO Cc NosaueH KUHCOposa, YTO ycTpaHAJIO ABMeHHA THMOKCHH: 
(10 »xuBotupix); III c e p u 4 — onbiTbI Ha KMBOTHBIX, MOMeULCHHBIX B repMeTH- 
YeCKH 3aKDPBITbIM COocyA, Fe MOCTeNeCHHO pa3BHBaIHCbh ABJIeCHHA acPuKcHy; ! 
3TO ObIO CHeaHO AIA BbIACHeCHUA TOL BO3MOXKHOH posM, KOTOpylo urpaer He-! 
AOCTaTOK KUCOpOLa B H3MeHEHHH NpOHHMWaeMocTH OapbepoB (20 2%KHBOTHEIX). ' 
Kpome Toro, Ob0 OOceqOBaHO 22 KOHTPOJIbHBIX 2KMBOTHHIX. | 

IIpuMensasiacb MeToquKa paMoakTHBHON MHAMKauNM. UaqMKaTOpoM cuy KH 
paqvoakTuBHbI docdop (Na,HP**O,), KoToppili BBO_MICA KpbICaM BHYTDPH- | 
BeHHO B Jose 50 ThICc. pacnayoB Ha | rc KoNMUeCTBOM Oasmacta 1—2 mr ocdopa ' 
Ha 1 xr. Uepes 1 vac nocne BReeHHA U30TOMAa 2KUMBOTHBIC MeKAaNUTMPOBAaJUCh. 
CocToaHve NpOHMtaemMocTH OapbepoB yYHTHIBaOcb 10 KouuYecTBy P*®? B Mosry 
HM KaMepHOM BJlare XKMBOTHBIX MO CpaBHEHHIO C KOJIMYeCTBOM M30TOMA B CbIBO- 
pOTKe KPOBM B IIpOleHTaX (OTHOCHTeIbHad aAKTHBHOCTb). PaywoaKTHBHOCTb 
pasIMUHbIX y4YaCTKOB MO3sra M KaMepHOM BarH onpeseaach Ha yCTaHOBKe 
5-2 npu momo cuerauka AC-2, 3aK10ueHHOrO B CBHHIOBbIM JOMUK. 

B KOHTpOJbHOH cep OMBITOB ObIO yCTaHOBJIeHO, YTO Y HOPMaJIbHbIX 
KpbIC PpaqMOaKTHBHOCTh B pa3JIMUHbIX yuacTKaX MO3ra HeOsMHaKOBa. Han6onb- 
mee KOJIMYeCTBO H30TONA ONpeseAeTcA B Tunoduse (OTHOCHTeIbHaA AKTHB- 
HocTb 700%), saTem cneqyet runotasamyc (40%), Mo3xeuoK (28%) u, HaKOHelL, 
nepetuu Mosr (21%). PanmoakTMBHOCTb KaMepHOli BaarnM cocTaBaneT 53% 
NO CpaBHEHHI0 C CbIBOPOTKOH KPOBH. OTH Pe3YJIbTATbI COracy!OTCA Cc JaHHbIMH 
OTEYCCTBEHHBIX HM 3apyOe@KHBIX aBTOPOB O HePpaBHOMepHOM pacmpeseneHuu P* 
B pa3JIMYHbIX yUaCTKaX WeHTpaJIbHOH HepBHOHM cucTempi (°°), 
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Uro kacaercd OMbITOB CO CHHXKeHHeM aTMOC(epHOrO aBJIeHHA, TO B 3TOM 
fiyyae HaMM OblIO YCTAaHOBJeHO 3HAaYHTebHOe MOBbILMeHHe IpOHMIaeMocTu 
K reMaTO-2HIepauyeckoro Oapbepa (9B), Tak wu remato-otprasibMuyecKoro 
pbepa (fOB). Ha spicore 12 xm (II cepusx) konuuecrso P®? B Mosry HB Ka- 
epHOH Bulare ObIO 3HAYMTeIbHO yBemMYeHO. OTHOCHTeIbHaA AKTMBHOCTb TH- 
orajlamMyca Obwia paBua 74%, MosxKeuKka 50%, mepequero mosra 41%. Conep- 
xaHne xe P* B runouse noun He H3MeHANIOCb HM ObINO paBHo 760% no cpaB- 
CHMIO C CbIBOpOTKOH KpoBH. I]ponumaemocts TOB takxe yBenuuuBaacn: 
THOCHT€JIbHaA AKTHBHOCTb KAMePHOH BJlarH Bo3spoca c 53 go 105%. 

III cepua onbiros Obluia MpoBeyeHa B GapoKaMepe pu paspexKeHUN BOsLyxa, 
OTBeTCTBY1OleM BEicoTe 12 Km (145 mM pr. crt.), HO Mpu ycnoBuu, Kora NOL 
olmak MOCTOAHHO NOJaBasicAh KUCMOpOA. CokepxaHve O, KoeOaslocb B pa3- 
MUHbIe CpOKH oMbita OT 70 Wo 85% (naplHambHoe JaBenue 101—123 mm pr. cr.). 
pM TakOH [OCTaHOBKe OMbITOB H3MeHeHHH B mpoHuttaemoctu TSB u FOB 
TM€THTh He yaocb. TlonyueHHble pe3sybTaTbl NpUBeLeHbI B Tar. 1. 
| Kak BHJHO, MpHOaBleHHe KUCAOpog_a mpesorBpalaer Te HapyuieHUA Mpo- 
ees KOTOpble HaOOJaloTca Ha BbIcoTe. Ec B HOpMe OTHOCHTe/IbHaA 
KTHBHOCTh lepeqHero Mosra paBHa 21%, a mpH mogbeme Ha BBIcoTy 12 KM 
BemuuuBaercs lo 41%, To B ciyyae MOWbeMa c JOOaBseHHeM B OapoKamepy 
‘Hcopofla oHa paBHa 18%, T. e. dbakTM¥eCKH He H3MeHAeTCH. To 2Ke MOXKHO 
Ka3aTb HM O JpyrHX YacTAX MoOsra. 

M3 ToH xe TaOJHIbI BUHO, YTO Pe3KOe NOHMKEeHHE aTMOCHepHOLO LaBJIeHHA 
BISbIBAeT YBEIHYCHHE OTHOCHTeJIbHOH AKTHBHOCTH KaMepHOH BJlara MOUTH B 
| pasa, Tora Kak yCTpaHeHWe THMOKCHH MpH TaKOM 3Ke CHWXKeHHH aBJeHHA 
(OBLILICHHeEM TpoHHijaemocTtH TOB ue conpospoxfaerca (OTHOCHTeIbHaA aK- 
HBHOCTb KaMepHow Bularu 52% no cpaBHeHulo c 53% B HOpMe). 

M3BecTHo, uTO B Havasie NpeOblIBaHHA Ha OONbUIOH BbICOTe OTMeUaeTCA KOM- 
eHCaTOpHad THNepBeHTHIALMA, YTO NPHBOLUT K CABHIY KHCJOTHO-LWeIOUHOrO 
ABHOBeCHA (ra30BbI amKas03). Bo3MoxKHO, HMC€HHO 3THM OObACHAeTCA YBe- 
wyeHHe nepexoya kucioro cbocPaTHoro HOHAa B TKaHb MO3ra HM KaMepHy!o Bulary 
PH noybeme Ha BbIcoTy. EcaM Ke, HeECMOTpaA Ha MOHMKeHHeE aTMOCcepHOro 
aBJICHHA, KOJIMYeCTBO KHCIOpOa MOcTaTOUHOe, CJBHTOB KHCJIOTHO-LLeOFHOrO 
ABHOBECHA He MpOHCXOAUT HW Mepexoy cocaTHoro HOHa H3 Ma3Mbl KPOBH B 
KaHb MO3ra He HapylleH. 

Accuxcus B III cepuu onbiTos BbI3bIBaslacb MOMeLLCHHeM XXHBOTHBIX B Tep- 
[ETHYECKH 3aKPBbITHI cocyy (akcuKaTop). JIHTeMbHOCTh ac*PHKCHH Oba paBHa 

yacy. Sta cepa JeuHTCA Ha Be uaCTH, KOTOPHIe METOAMYECKM OTJIHUAaIOTCA 
pyr OT Apyra TeM, 4TO B OMHHX OMbITaX BbIAbIXaeMaA YIIEKUCMOTA OCTABasacb 
cocyjle, a B Apyrux Moroujaiacb WemOubIO. CocTOAHHe KMBOTHBIX MOCTeMeHHO 
xXyluanocb. Buayame HacTynalo OecnoKOHcTBO, ObIlIKa, 3aTeM NOABIAJICH 
WaHo3, B pxye cmyyaes — cyfoporu. B onpitax, B KOTOpbIX CO, HakalluiMBa- 
Cb B COCYJe, COCTOAHHE XKUBOTHBIX ObmIO OOee TAXKEILIM, ABJICHHA ACPUKCHH 
acTyNaW paHblue H mpoxoyuin Taxeee. Tlomyyenupie pesysbTaTbl MpHBe- 
eCHbI TakxKe B Tabu. |. 


Te avOneu trae wl 


OrHOcHTeIbHad aKTHBHOCTb pa3sJIMYHbIX YUaACTKOB MO3Ta H KaMepHOor BJlaru 
KpbIC B MpoweHTax 


Mepegunit | Mos- | Punorasa-| Puno- | KamepHaa 

MO3r 27K euOK Myc pus Bulara 

I cepus 44 50 74 760 105 

Il cepua 18 31 41 725 52 

Koutpomb Kk I u I] cepuam 21 28 40 700 53 

III cepna 

‘ AcukcHaA Cc HaKOIJ. B cpe- 

me COz 6,8 Doll 13,5 129 40 
Aciukcva 6e3 HaKkOl. B 

cpeme COz AAS) 21,4 44 464 67 

Koutpow x III cepun wil 28 40 700 53 
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Kak BuyHO, mpH actbuKcHH c HakomuleHHeM B cpeyle CO, OTHOCHTeIbHaA 
AKTHBHOCTbh pa3JIMYHbIX YYaCTKOB MO3ra OKa3aJlaCb CHH2KCHHOH B HECKOJIbKO 
pas. B onpitax, B KOTOpbIX CO, He HakallJIMBaJlacb B Cpefe, TaKxKe OTME4AIOCb 
CHIDKeHHe KOIMYecTBa P** B Mosry, HO 3TO CHH2KEHHE BbIPaKeHo ropasO MEHbIIe. 

Vintepeco, 470 KaMepHad Bulara B OTHOWeHMM cofepxKaHua P* pesKo 
oTuuuaetca. OT Mosra. OTHOCHTebHad AKTMBHOCTb KaMePHOH Bularv MpM actpHK- 
cuu (Kak c CO, B cpeye, Tak Hu 6e3 Hee) KOMeOETCA B OYCHb He3HAYHTeJIbHbIX 
mpeqemax, HU B STMX KOMeOaHHAX HeT OMpeeeHHOH HallpaBJIeCHHOCTH. 

Takum o6pa30M, actpHKCHA IpMBOAMT K 3HaYHTe/IbHOMY NOHW2KCHHIO Mpo- 
HHLaeMOCTH reMaTo-sHUeamMyeckoro Gapbepa Aa P*, aro cemyeT MOCTABUTb 
B CBA3b C H€H36@KHO BOSHHKAIONLUMH IIpH 3TOM HapyleHHAMM OOMeHA BelllecTB 
B MOS8rOBOH TKaHH. | 

Vimeetca cyilecTBeHHad pasHulla MexKy OMbITaMH Cc HakomwieHHeM HM Oe3) 
HaKOMJIeHHA B Cpese yrmekucnots. B cmyyae acitbuKcuu c HakommenHem CO3} 
B 3€MKHYTOM MIpOcTpaHcTBe MpOHHWaeMocTb Oapbepa CHMxKaeTCA B ropa3oO 
Gombe cTenmeHu, 4eM B Cy4ae, KOra BbIAbIXaeMaA yrleKMCOTa He HakallJin-} 
Balacb B cpele, a MOPiOllalach WIeOUbIO. OTO MOMKHO NOCTaBHTb B CBA3b C 
TEM, UTO KPOM€ CHMXKEHUA YPOBHA OOMEHHEIX MpoleccoB, KOTOpoe HaOwIOMaeTcA 
Ip HegfoctaTKe Kucopoga (1°-!?), n3s6nITOK CO, BbIsbIBaeT ele Oo/IblIee CHH- 
*KeHHe MOTpeOeHuA KUcOpoza Mosrom (13-1), K Tomy 2#e Takoe pesKOe YMeHb 
WeHHe MOcTyMeHHA KucMOrO qboctbaTHOrO HOHA B MO3F MOKEeT 3aBHCeTb OT! 
HaJIMYHA B OpraHH3Me ra30BOro all¥o3a Npu ac*PUKCHM C HaKOMNJIEHHeM B Ka-t 
Mepe yIJI€KHCJIOTHI. 

Mccneqosanua 3. JI. Pomenb u K. A. Tepunxopon (1°) noka3aiu, 4TO MpHl 
acpHKCHH mpoHHuaemoctb TOB Aaa docpopa cHuxKaeTCH; YTO Ke KacaeTcA) 
BeCULeCTB, He MPHHMMAaIOIWMX yyaCcTHA B MeTaOoM3Me, TO WIA HHX IpOHHIlae-t 
MOCTb TIpH actbuKcuH yBemuuuBaeTca. Takve Ke aHHble 00 u30HMpaTebHOM) 
mpoHuuaemoctH TOB Wid pa3viMuHbIX BeWIECTB UMeIOTCH H B padoTax} 
Jl-Cy Ulrepn: (3). 


Ojecckuit) rocyZapcTBeHHbIii MeqMUMHCKHM MHCTHTYT Tloctynuaio 
fum. H. WU. TIuporopa 20 VIII 1959 
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MAPA3HTOMOLHA 


E. M. KAPMAHOBA 


K PACIIM®POBKE WHKJIA PASBUTHA HEMATOJIbI 
DIOCTOPHYMF RENALE (GOEZE, 1782)—MAPASHTA NOYUEK 
XMUWHbIX MJIEKONMTAPOWIMX H YEJIOBEKA 


(ITp2dcmaeaeno axademuxom K. H. Cxpaburvim 21 ITT 1960) 

Hematoya Dioctophyme renale HOpMaIbHO Napa3sHTupyeT B MO¥KaX pa3- 
MMYHBIX Carnivora u yenoBeka. [lonbITKH SKCNepHMeCHTaIbHO 3apa3HTb %KUBOT- 
IbIX 9THM BHJIOM HeMaTOJbI IpeMIPHHHMaJcb HeOMHOKpaTHO. Uypea, cKkap- 
MHBaa s3el (Leuciscus idus) uerTbipeM WleHKaM, NOYYM 2KCHepMMeHTaJIbHOe 
3apaxKeHHe OJHOTO U3 HUX AMoKTOPuMosom. Byyxex (°) u Xamb6epr (°) ycnemuo: 
yapaxasH xopbKoB (Mustela putoriuis) HHBasHOHHEIMM HUHHKaMu D. renale, 
SOOpaHHbIMU H3 WHCT OpbixKeHKuH CeBepO-aMepHKaHCKHX pbid — Ameiurus melas, 
A. natalis. Bnarojapi 9THM SKCMepHMeHTaM yKpelusocb MHeHHe O Tom, 
iTO pasBuTue D. renale ufer c yyacTHeM AByX OOHTaTHbIX MpOMeKYTOUHBIX 
XO3H€B, H3 KOTOPbIX BTOPbIM ABMAeTCA pbiOa. 

SaHuMasch u3yyeHHeM Onosoruu D. renale, Mbl npHepxKUBaNuch Mpexyze 
BCefO TaKOFO BO33PeHUA, YTO Pa3sBHTHe STOO TeIbMMHTA JOKHO MpoTeKaTb 
1O TaKOMY OMOMOruyeCKOMY THITY, KOTOPbI He MOET Pe3KO OTKJIOHATHCA OT 
PaASBUTHA Apyrux HeMaToO MoxoTpaga Dioctophymata. Cormacuo Hamel pa- 
Soueii rumotese (?,8) Hematoga D. renale JomKHa pa3BHBaTbCA pM yuacTuM 
TOJIbKO OJHOFO MpOMeKYTOUHOTO XO3AMHA, KOTOPbIM, 10 aHaJIOrHH c HemMaTORON 
Hystrichis tricolor (4,4), Hom2KeH ObITb MaJIONJeETHHKOBBIM 4epBb. 

Uro KacaeTca JONOMHHTeIbHOrO WIM, KaK €fO MHOFHe HMeHYIOT, BTOPOTO: 
IPOMeKYTOUHOO XO3AHHa, TO ero yuacTuve B OvoNOrMyecKOM WuKse D. renale 
fe OOa3aTembHO. B sTOM 3aKIOUaeTCA Halle IIPHHUMNMabHoe pacxo*Kenve 
> Byaxeylom, m0 MHenuto KoToporo aa D. renale cBolicrBexn oco6nili WuKI pas- 
3MTHA C yUaCTHeM CBOcCOOpasHOH JIMYHHKM «THNa Tropyuyc». Ilo ero WaHHEIM 
imuuuKa neppot ctamuu D. renale, nonap c sAMIOM B KMIMeYHHK MaJIOWeTHH- 
<OBbIX YepBeil “3 poga Cambarnicola (cem. Branchiobdellidae), o6uratoujux 
3 KaOepHO NOMOCTH pakOB, MOKMaeT OOOMOUKY AHMa M MpOHUKAeT B NOMOCTS. 
ejla IIpOMexKYTOUHOFO XO3AHHa, re BcKOpe MuAeT. JIMUMHKa BTOpOM cTaquu 
). renale mopdbomoruuecKkH AKOObI HaNOMMHaeT AMUMHKYy ropluuy. Byzyun 
Iporso“ena pbiOof BMeCTe C XO3HHHOM, JIMUMHKa MUIpPUpyeT B NOMOCTb Tela U 
[HILMCTHpyeTca OObIYHO Ha meseutepuu. BuyTpu KalICyJIbl IMUMHKa pacteT H 
IMHACT, peBpalllaich B JIMYHHKY TpeTbeH cTaquu, AA KOTOPOH TakxKe XapaK- 
epeH TOpAMOUAHbIM THI CTpOCHHA, a 3aTEM y2Ke B HeMATOJOBMAHY!O JIMUMHKy 
ICTBEPTOH CTaMMU, ABMAIOULYIOCA MHBaSMOHHOH AIA WePMHUTHBHOTO XO3sHHAa. 

‘Yxa3anubii nyTb passuTua D. renale napucopan Byazxeqom Ha OcHOBaHUN. 
[aGJIIOJCHHA Hall ECTECTBCHHO 3apaxKeHHbIMM XKMBOTHBIMM, HO SKCIMePUMeHTAaJIb- 
iO He NoyTBepxAeH. Emy yasocb HaOwO0aTb JIMMIb BEIXOL H3 AMA AMYMHKN 
lepBoH CTaqHH B KHUIe4HHKe OJIMTOXETHI. 

Tipu conocraBseHHd MpuBeseHHbIX AaHHbIX Byfxea c pesybTaTaMH pac- 
uN)poBaHHOrO HaM¥ Ovosoruyeckoro WuKa Hystrichis tricolor y Hac BosHu- 
alo mpelnolowKenve, YTO yuacTHe pbi6 B Ovomoruyeckom WHKe D. renale 
[@ OOAZATCIbHO HM 4TO OHH HIpaloT POb HE BTOPOFO MpoMexKyTOYHOrO, a pe- 
epByapHoro XO3HHHa. 
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B HacTosujee BpeMA BbIABHHYTaA HAMM THNOTe3sa MNOMyAHa WONHOe aKcrie- 
PUMeHTaIbHoOe MoyTBepx*KeHHe. MarepuasioM iA 3apaxkeHMA coOak B HallIMx 
OMbITaX MOCMY2KWIH MHBaSHOHHbIe JMYHHKH D. renale, KoTopble OblIH OOHa- 
pyxKeHbI HaMH B MaJIOWeTHHKOBEIX yepBAx Lumbriculus variegatus (ceM. 
Lumbriculidae). Stu uepBu Opi coOpaHbl B OYare eCTeCTBeHHOTO AMOKTODH- | 
mMo3a-B palione osepa Balicapa, pacnouoxexnHoro B K3biuI-OpAbIHcKoH O61acTH | 
Kasaxcxoli CCP. JImuvnku, JloKaM30BaBlINecd B OpIOWIHOM KPOBCHOCHOM 
cocye STHX XO3H€B, XOPOLIO BHAHI C ero GplouHOH cTopoubl. MopdomoruueckH 
OHM CXOJHBI c WHuHHKaMH D. renale, o6Hapy2keHHbIMH y pbiO (°,°). | 

B waulMx 9KCMepHMeHTaX OJIMTOXeTbI C HHBA3HOHHbIMM JIMYMHKaMH CKapM- 
JIMBaJIMCb MOJOMbITHBIM COOaKaM. 

OnutT I. TpexmecsduHbIt UjeHOK MOcMeOBaTeIbHO MOJYUM UWIeCTb HH- | 
Ba3HOHHBIX wMuHHOK D. renale. )KuBoTHomy Ha POMOMHbI wKeyROK NpHHyAH- | 
T@IbHO ObwIO 3aaHo Be MuMHKH D. renale. Uepes3 50 Muu. y WleHKa HadaJlacb | 
pBoTa, MposomKaBulascd B TeyeHHe 2 yac. C HHTepBaslamMu OT 10 Jo 40 MHH. ; 
3aTeM UeHOK MO.yYH HeOoMbUIOe KOMGeCrBO KOpMa. Calefyroujad JIMuMHKAa | 
6bia 3ajlaHa 2XMBOTHOMY Ha KycouKe KopMa yepe3 | 4¥. 40 Muy. PBorsi He Ha- | 
6loqanocb. Uepe3 cyTKH coOake 3aaM eule TpH JMYMHKM. Buayame Opis0 | 
CKOPM.IeHO [Be JIMUMHKH, HW yepes | ¥. 40 MMH. TpeTba AMuHHKa. PBOTbI Takxe } 
He HaOwlOfalocb. BcekpbiTHe coOakH MpousBeyeHo yepes 62 AHA MOce NepBoro |} 
3apaxkenuna. B OpiomiHol molocTH ee Mexky MuapparMoH M MpaBoh omen | 
neyeuu OOHapyxeHoO Ba 9K3emmuiapa D. renale. C To 2xe CTOpOHbI NOX } 
NeyYeHbIO, CBEPHYBIIHCh, pacnOlaraJiHcb elle YeTbIPe HeMaTO{bI. Bce onu ObIIM | 
ApKO-po3oBoro WBeTa. TakHM OOpa30M, H3 WIeCTH JIMYHHOK, 3aaHHbIX UeHKy, 
Pa3BUJIMCb WIeCTb HEMATOL: TPH CaMKH HM Tp camila. CaMKH HMewH 32,0—40,0 cm 
B JIMMY, CaMUbl 23,5—27,5 cm. HemaToybl HMeJIH BH B3pOCJIbIX Mapa3HTos, 
HO ele Obl He MOJOBO3PeJIbIMH. 

OnwtT II. Co6axe B Bo3pacte 4 eT ObIO 3afaHO WecTb WHYnHOK J). re- 
nale. [leppaad HuHHKa Oblla CKOpMJIeHa %KHBOTHOMY Ha TOJIOQHbIM KeyOK 
c KycoukaMuH KopMa. Uepes 30 mux. Oblo 3aqaHo eme 2 MMGMHKHM. CnycTa 
15 MMH. nocde noceqHero CKapMJIMBaHHA JIMYHHOK y COOaKM Hayallacb pBOTa, 
KOTOpad MposouKalacb B TeveHHe Yaca Cc MHTepBaslamMu B 10—30 mMuH. BcKope 
coOaka nowiyavia HeMHOrO KOpMa, Nocule wero, sepe3 Yac, OblWwla 3afaHa ese 
ofHa JMYMHKa. CoOaka HCIbITHIBaa KaxKLy, pBOTa He NOBTOpHacb. Ha cuse- 
JYIOWMH JeHb coOake 3aaJiH elle 2 MYHHKH, KOTOPbIe OHA 3arOTHa BMecTe 
c¢ BOJOH BO BpeMA MUTbA. 

Tlocue 3apaxkeHHa coOaku 6 JIMUHHKAaMH, NepHoqHyeckH MpOBOAuMOCb HC- 
cleqOBaHve ee MOU Ha HatHune aml D. renale. Uepes 138 que nocae nepBoro 
CKapMJIMBaHHA JIMYMHOK B MOYe COOaKH OBI OOHapyxeHbI alia D. renale. 
Yepes 156 quel nocule 3apaxkenua coOaka Obiia BcKpbiTa. B OprowiHol nomocTu 
XKMBOTHOPO, C MpaBOH CTOPOHbI, MexKLY CTCHKOH Tesla HM NeTIAMM KMMIeUHHKA 
oOHapyxena camKa D.renale AuuHoH 97,2 cm. Ilo6musocTu or Hee pacnouara- 
JIMcb JIBa camila. TperHH caMell JOKaM30BaJICA Ha BepXHeli yacTH cpemuelt 
om meyenu Pasmep camMios KoseOasca or 39,6 no 44,3 cm. B mpapoit nouxe 
oOHapyxeHa OJHa caMKa, JwMHOH 107 cM. 

B pesybTate 9THX onbITOB W3 12 WHuMHOK, CKOPMJCHHBIX JByM coOaKaM, 
pasBusiocb 1] sk3emnuapos D. renale. 

B HacToslee BpeMA HaMH MpOMosKaloTcA paOoTbl NO WeTaibHOMy U3y4e- 
HuIO cTayui pasBpuTua D. renale B opraHH3Me NpoMexkyTOWHOTO XO3aHHa, a 
Take INyTH MHrpallMM STOM HeMaTOJbI B OpraHH3Me JePHHUTHBHOTO XO3AuHAa. 
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